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Department of Agriculture, 

Washington^ D. 0., November 20, 1885. 

To the President : 

I have the honor to respectfully submit a report of the affairs and 
operations of the Department of Agriculture during the past year, 
which have been subject to my supervision since the 3d of April last. 

This Department has in its charge the interests of an industrial class 
far more numerous than any other in the country. With a territory of 
such breadth, a climate so varied, a soil so generous ; with a continuous 
stream of agricultural immigration pouring into our borders 5 with the 
constantly increasing advantages derivable from improved skill and 
ingenious labor-saving appliances, there is necessarily a corresponding 
enlargement of production. This renders necessary a wise distribution 
of crop areas, the introduction of new products, and an increased supply 
of those products which at present are notably insufficient to meet the 
growing demands of home consumption. One of the most important of 
these is sugar — an article of prime necessity. The development of an 
industry which combines agriculture and manufacture is slow and diffi- 
cult ; yet the progress made in the Department's experiments during 
the past season, as gauged by actual results, looking to the increased 
production of sugar within our own borders, is more positive and sat- 
isfactory than hitherto, and promises ultimately the highest success. 

There are fibers whose production can unquestionably be made profit- 
able in this country, and whose utilization only awaits successful in- 
vention and manufacture. There are fruits and other edible products 
which should enter into the variety of our agricultural productions and 
enlarge our resources for meeting the demands of consumption. 

The year has been prolific of rural benefaction. Opening in gloom, 
threatening the destruction of winter crops by severity of temperature, 
its close is bright with the cheer and blessings of abundance for man 
and beast, produced at a cost which is not a burden to the producer, 
and sold at a price which is not a barrier to the poor consumer. Though 

5 
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the product of wheat is less than for many years, the supply from pre- 
vious harvests is ample for domestic and probable foreigu requirements. 

The distinctively American produ.ct, maize, which dominates the till- 
age of I^^orth and South, and, next to grass, is the source of our meat 
production, is in larger supply than ever before; while cotton, the 
money crop of ten States, has only once or twice before been exceeded 
in quantity. The soil has yielded a generous return for the labors of 
the husbandman, and the prospect for the future is bright before him. 
It is gratifying to observe, as seasons pass and agricultural methods 
improve, that the soil ameliorations elfected by drainage and greater 
thoroughness of cultivation are reducing the etl'ect of adverse meteoro- 
logical conditions of excessive moisture in spring, and drought in sum- 
mer, equalizing the extreme results of good and bad seasons, and giv- 
ing increased steadiness and certainty to the efforts of the farmer. 

It IS also gratifying to note that upon every hand can be found an 
increased interest of the farmer in his work. Local societies in the 
interest of agriculture are multiplying in number as well as augmenting 
in size; interest in discussions upon agricultural topics is everywhere 
increasing 5 and, indeed, upon all sides can be seen encouraging evi- 
dence of the desire on the part of the farmer for the latest information 
upon timely subjects, which shall enable him to cultivate the soil more 
intelligently and scientifically than those who have cultivated it before 
him, and which shall also enable him to leave it richer and more pro- 
ductive for those who are to follow him. 

For many years it has become more and more apparent that one great 
need of the agricultural interests of the United States, is a better un- 
derstanding and a more intimate relation between the several agricult- 
ural colleges and experiment stations, and a more practical co-operation 
between these institutions and the Department of Agriculture. 

Among my first acts of administration, therefore, was the request of 
these institutions to send delegates to a convention to meet at this 
Department in the month of July last. The result of that meeting was 
most gratifying. All sections of the country were represented, and 
throughout its deliberations there was a manifest desire to co operate 
with the Department in its efforts to develop systems which should 
better unify results of experiments and reports upon them. 

These agricultural colleges were severally endowed by one and the 
same act of Congress. They are now separately carrying on experi- 
ments at an expense of time and means, and yet without any central 
head through which to report and compare results with each other. 

United, these several State organizations, with their carefully tilled 
soil, their line of mechanical appliances, their scientific methods of cul- 
tivation, and their habits of observation of every stage of growth, could 
engage in the work of developing new systems of agriculture, the neces- 
sity for which is fast approaching ; while in a divided condition, and 
without united purpose, work will be often duplicated* ex»eriments will 
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be of local value only, and commtinities alone, instead of States, will 
have the benefit of the valuable results of science and practice. 

No suitable provision, however, having been made by the National 
Government for any extended practical experiments in this direction, 
it is respectfully submitted that the Department should have full 
authority and ample means to avail itself of the peculiar advantages 
offered by these endowed institutions, in order to test, in a manner and 
on a scale sufficient to determine all questionable points, the adap- 
tability of new and rare seeds to the various sections of our country. 
Surely the opportunity to use these fully- equipped experimental farms 
for the benefit of their respective localities and of the country at large 
should not be lost. 

Believing that the Department of Agriculture can, if wisely conducted, 
become a vitalizing center for a more general co-operative effort for the 
promotion of agricultural science, and that the various State Experi- 
ment Stations should be encouraged by the most cordial co-operation 
on the part of this branch of the National Government, I have endeav- 
ored, with my very limited means and force, to organize a branch in 
this Department to take charge of the returns from these colleges and 
stations, and to collate and distribute the information obtained for the 
benefit of all interested parties. 

I am happy to say that the institutions alluded to warmly approve of 
this plan, and are aiding me with their suggestions and co-operation. 

The efforts which are hereafter to be made to carry out the unani- 
mously expressed will of the convention on this subject deserve the 
careful consideration of Oongress. 

THE BUREAU OF ANIMAL INDUSTRY. 

"An actjfor the establishment of a Bureau of Animal Industry, to pre- 
vent the importation of diseased cattle, and to provide means for the 
suppression and extirpation of pleuro-pneumonia and other contagious 
diseases among domestic animals " was approved May 29, 1884. 

The objects and purposes of the Bureau are clearly defined in the 
above title of the act establishing it. At the time this act was passed 
by Congress it was not known that the disease called pleuro-pneumonia 
among cattle existed in any part of the United States west of the Alle- 
ghany Mountains, but in August, 1884, it was discovered in the State 
of Illinois, and an investigation by the officers of the Bureau revealed a 
very extensive and alarming outbreak, involving herds in Ohio, Illi- 
nois, and Kentucky. Such measures were adopted to prevent its fur- 
ther spread and to secure its eventual extirpation as were possible 
under the law and by co-operation with the authorities and citizens of 
the affected States. 

The law establishing the Bureau of Animal Industry does not author- 
ize the slaughter of affected animals, but only authorizes such quaran- 
tine as may be n ^^ary to prevent the spread of contagious disease? 
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from one State or Territory into another. It is consequently impossible 
for this Department to maintain an effectual quarantine under the pres- 
ent law. The disease is a peculiar one, in this, that in an affected herd 
there is, generally, a considerable proportion of the animals which are 
affected in so mild a form that their illness is not noticed, and yet they 
are capable of communicating the contagion to other herds. 

Another class of affected animals are more severely attacked, but 
make a partial recovery, and although the trained veterinarian may be 
able to find signs of disease by an examination of the respiratory 
organs, people not skilled in such examinations can detect no signs of 
the plague. Unfortunately all animals once affected, whether the 
attack has been mild or severe, are dangerous for an indefinite period 
afterwards. These characteristics make the disease a very dififtcult one 
to extirpate, except by the slaughter of all sick animals, and either the 
slaughter or the quarantine of all that have been exposed. Such is 
now the policy and practice of most civilized nations. 

To protect the great cattle interests of this country requires vigorous 
means and measures. The existence of pleuro-pneumonia and other 
contagious diseases has had a very serious effect upon our foreign and 
interstate commerce in living animals. Great Britain, on account of it, 
has placed such restrictions upon the trade that no cattle, sheep, or 
swine can be sent there from this country, except for immediate 
slaughter at the landing places. The effect of this is to prevent the 
exportation of any but fat cattle to that kingdom ; and even these, it 
is estimated, do not bring as much within $10 or $15 a head, as they 
would sell for if they could be taken inland and held until they had 
recovered from the effects of their journey, and for a favorable state of 
the market. Since these restrictions have been enforced the exporta- 
tion of sheep has steadily declined from 108,652 in 1879 to 32,510 in 
1884, and that of swine from 25,033 in 1879 to 4 in 1884. 

The restrictions upon our interstate commerce from the same cause 
have been a very great burden, and the reduction in the value of cattle 
in the affected States has been enormous. 

The regulation of commerce with foreign nations and among the 
several States is placed by the Constitution under the exclusive control 
of Congress, and this regulation, it has been decided, includes such 
measures as are necessary to protect foreign and interstate commerce, 
to promote its growth, and to remove restrictions from it. 

The traffic in live animals constitutes such an important part of the 
commerce of the country, and the capital invested in the flocks and 
herds from which this commerce is drawn represents so large a propor- 
tion of the wealth of the nation, that it has become very desirable, 
from a national point of view, that such regulations should be adopted 
as will insure the removal of these restrictions and do away with the 
cause which hai^ led to them. It was to secure this result that the act 
establishing the Borean was passed, but experience has shown that tho 
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"powers conferred by that act are not sufficient for the purpose. I would 
therefore recommend such additional legislation as may be necessary 
to make the work of the Bureau more effective. 

The scientific investigations of the Bureau in regard to the nature of 
communicable diseases, and the means by which they may be prevented, 
have been carried on unremittingly during the year, and the results 
throw much light upon these obscure questions. These investigations 
will be published in detail in the annual report of the Bureau of Animal 
Industry, which is now in preparation. 

In addition to the work referred to, this Bureau has made an investi- 
gation of the condition and number of the domestic animals in various 
parts of the country; of the peculiarities of the animal traffic, and of 
such changes in present methods as would be of advantage to those en- 
gaged in this industry. The report thereon will be published in detail. 

July 1, 1884, the management of the quarantine stations for imported i 
cattle was transferred from the Treasury Department to the Depart- / 
ment of Agriculture, and has become a part of the duties of the Bureau 
of Animal Industry. Stations are maintained for the ports of Boston, 
New York, and Baltimore, and arrangements have recently been made 
by which animals arriving at San Francisco are also quarantined. The 
stations for the ports of Portland, Me., Philadelphia, Pa., and Ifew 
Orleans, La., have been discontinued. There has been no request to be 
allowed to land cattle at Portland since the quarantine was transferred 
to this Department, and only two animals have passed through the sta- 
tion at New Orleans, both of which were landed at New York and could 
have been quarantined there. 

DIVISION OF CHEmSTBY. 

The importance of chemistry to agriculture was first recognized in 
the works of Liebig. Before his time little was known of the constitu- 
tion of the soil, or of the nature of fertilizers. At the present day the 
usefulness of chemical science to agriculture is not questioned by any 
well-informed person. 

The work of the division during the year may be classed under five 
heads, viz : 

1. Analysis of soils. 

2. Continuation of the investigations of cereals. 

3. Experiments in the manufacture of sugar. 

4. Investigation of food adulterations. 
6. Miscellaneous. 

OF SOILS. 

The object of undertaking this work was fourfold : 

(1) To make analyses of samples of soils from different parts of the 
country, which had been sent to the Department from time to time dur- 
ing the preceding year and a half. 
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(2) To farther investigate the problem of the chemical composition of 
a soil with reference to its fertilit5^ 

(3) To collect and compare the different methods in use for soil analy- 
sis with the design of unifying them as much as possible, in proposing 
a method which might seem best adapted to general use. 

(4) To put inform for general use jjoints in connection with soil analy- 
sis concerning which frequent inquiries are addressed to the Depart- 
ment, to answer which in detail would be quite impracticable. 

The results of the work are now in manuscript and are ready for , 
pablication. 

INVESTIGATION OF CEREALS. 

The work of the division of chemistry during 1883 and 1884, in inves- 
tigating the influence of climate and soil in the composition of cereals, 
has been continued with good results. The cereals examined have been 
wheat, oats, and corn. One of the chief objects of research with wheat 
and oats has been to trace the effect of climate and soil on the albumi- 
noids of grain. Those cereals are generally more highly valued as the 
percentage of the albuminous contents increases. 

The size and weight of the grains have also been carefully deter- 
mined. The investigations have, now proceeded far enough to deter- 
mine what parts of the country produce the best cereals, without re- 
spect, however, to the quantity produced. 

The results of the work are being rapidly collated and will soon be 
ready for publication. 

EXPERIMENTS IN THE MANUFACTURE OF SUGAR. 

Sugar planters have long been aware that a large percentage of the 

sugar produced was lost either in milling or in the i^rocesses of man- 
ufacture. It is scarcely extravagant to say that during the last decade 
fully half of the sugar the soil has produced has been lost before the 
manufactured article has entered commerce. It was with the purpose 
of checking this waste that the Department undertook the experiments 
mentioned. 

To avoid the loss in milling it was determined to try the process of 
diffusion. For this purpose apparatus was erected in Kansas for cutting 
sorghum cane into thin slices and exti acting the sugar therefrom in a 
diffusion battery consisting of ten cells. The result of the experiment 
was highly gratifying. The degree of extraction was fully 98 per cent, 
of the total sugars present. Mechanical difficulties in the form of the 
apparatus which could not have been foreseen interfered, somewhat, with 
the successful working of the process economically, but these difficulties 
are readily overcome. 

To avoid the loss incident to the usual process of manufacture, the 
process known in the beet sugar industry as carbonatation was tiiedy 
and its results were entirely satisfactory. 
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To the juice as it comes from the mill, or the diffusion battery, a large 
excess of lime is added, and this is afterwards precipitated by blowing 
through the mixture a current of carbonic acid. The precipitate which 
falls, carries down with it nearly all the impurities of the juice and 
leaves them in a state suitable to easy separation by filtration. The 
use of this process entirely prevents the losses from scums, and affords 
a product in every way superior to that given by the old method. 

It was the intention of the Dei)artment to make similar experiments 
in Louisiana, and preparations for them are nearly finished* But delay 
in getting a part of the apparatus and the improvements suggested by 
the experiments in Kansas, rendered it advisable to postpone the work 
for another year. 

In view of the important results achieved by the experiments in 
Kansas under the direction of the chemist of this Department, I have 
thought it advisable to send him to Europe for the purpose, not only 
of more thoroughly familiarizing himself with the processes of diffusion 
and carbon atation, but also to examine machinery recently designed 
for cutting up cane, with a view to purchasing such apparatus as is 
necessary to carry the proposed experiments of another year to a suc- 
cessful termination. 

FOOD ADULTER ATIOJS. 

It is highly desirable that some general standard of purity for foods 
should be established and that uniform methods of examination for 
adulterations be agreed upon. As a beginning in this direction the 
Division of Chemistry has begun a series of investigations in food adul- 
teration. The work already done has been chiefly with butter and honey, 
and the general results of the analyses tend to establish an average 
composition for each of these articles of food, which, when more definitely 
described, may serve as a standard of comparison. • The work has fur- 
ther shown the character and extent of the adulterations. 

The work with honey will soon be concluded, but with butter and 
other dairy products only a beginning has been made. It is proposed 
to extend this line of investigation until the ends sought for dre at- 
tained. 

MISCELLANEOUS. 

In this category is to be placed a large amount of work done by the 
division which is so varied as to escape a more particular classification. 

It includes many analyses of waters, assays of minerals, examination 
of marls, phosphatic rocks, and artificial fertilizers, &c. 

Perhaps the most important work of a miscellaneous nature was that 
done in connection with the Association of OfScial Agricultural Chem- 
ists, whose labors have led to the adoption of uniform methods of 
analysis for commercial fertilizers throughout the United States. 

By invitation of the Department the last meeting of the association 
was held in Washington, and action was taken relating to the enlarge- 
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ment of the scope of the work of the organization so as to bring it more 
in harmony with the investigations of the Department relating to the 
adulterations of foods. 

For the coming year it is proposed to continue the work of investigat- 
ing the adulteration of foods, the experiments in the manufacture of 
sugar, and the miscellaneous work. 

ENTOMOLOGICAL DIVISION. 

The importance of the study of economic entomology becomes every 
year more and more apparent. Scarcely an agricultural or horticultural 
meeting takes place but that the subject of injurious insects and the 
best means of counteracting their ravages occupy a large share of at- 
tention. The losses occasioned by destructive insects to the farmers of 
the country aggregate an enormous sum, and there are few directions 
in which the Department can do more good than in researches having 
for their object the prevention of a portion of these immense losses. The 
valuable results already obtained in the work of the Entomological Divis- 
ion under its present efficient management are a sufiicicnt promise of 
good work yet to be done. 

The work of this division has greatly increased during the year, sev- 
eral new lines of investigation which promise valuable results having 
been entered upon. 

The appearance of the so-called seventeen-year locust " or periodical 
cicada, in May and June, over a large extent of country, enabled the En- 
tomologist to make many interesting investigations in regard to it, and 
a bulletin (No. 8 of the present series) was prepared and issued, giving 
a full account of the habits and life-history of the species, and a revised 
edition is being prepared. 

Two other bulletinis have been issued, one (No. 5) treating of certain 
parasites of injurious insects, and the other (No. 6) of the imported elm- 
leaf beetle. This last is a practical treatise of an insect that has of 
late years proved very injurious to the elms throughout the Eastern 
States, and shows clearly and plainly how it may be satisfactorily dealt 
with. 

Destructive grasshoppers have been exceptionally abundant during 
the summer. One species {Melanoplus destructor)^ peculiar to the Pacific 
slope, has done much damage in California, and special study has been 
given to it on the spot. 

Eemembering the fearful devastation caused by the Eocky Mountain 
species between 1873 and 1877, the people of thfe West have felt very 
keen anxiety as to the future on account of the increased injury the pres- 
ent year. The entomologist has given this subject very careful attention, 
and, from the reports of special agents and a full consideration of the 
subject, he concludes that there is some danger of increase in the next 
two or three years should the weather prove favorable to the insect. 
But, as an encouraging offset to this rather gloomy prospect, he also 
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considers that, under conditions tlie most favorable to grasshopper iu 
crease^ the injury can never be as widespread as it has been in the past, 
owing to the advance and increase ia settlement in the Northwest. 

Other destructive insects have been very numerous, and a series ol 
test experiments have been made by agents stationed in i^ew Jersey, 
Indiana, and Iowa, with many insecticides which have been recom- 
mended but never thoroughly tested. 

In response to an evident want a station has been established, in 
charge of a competent agent, at Aurora, 111., for purposes of experi 
ment in regard to apiculture. The objects are : To secure the intro- 
duction and domestication of such races of bees as are reported to pos- 
sess desirable traits and characteristics ; to prove by experiments their 
value to the agriculturist of the United States, and their adaptation to 
our climate and honey-producing flora ; to make experiments in the 
crossing and mingling of races, and endeavor to secure the type 
or types best adapted to the uses of our bee-keepers 5 to make experi- 
ments in the methods of artificial fertilization; to test the various 
methods of preparing bees for winter ; to study the true causes of dis- 
eases yet imperfectly understood, and the best methods of preventing 
or curing them, and to obtain facts as to the injury to fruit by bees. 

Another new field of investigation has been added to the division by 
the appropriation by the last Congress of $5,000 to be devoted to the 
"promotion of economic ornithology, or to the study of the interrela- 
tion of birds and agriculture, an investigation of the food, habits, and 
migration of birds in relation to both insects and plants." I have com- 
missioned Dr. 0. Hart Merriam, the chairman of the committee on 
migration of the Ornithologists' Union, to act with the Entomologist in 
this matter, and circulars have been prepared and sent out, and the 
work is now progressing in such a way as to promise soUd and valuable 
results. 

The work of the division in relation to silk-culture has largely in- 
creased, and a corresponding addition has been made to the clerical force 
of the office. Silk- worm eggs have been distributed in response to a 
very large number of applications coming from all parts of the Union. 
Many have also been supplied with mulberry trees by co-operation with 
the Superintendent of Gardens and Grounds. Attention has been given 
to the establishment of a market for silk cocoons, with a view to over- 
coming the difficulties which have thus far been found to lie in the path 
of the silk-raiser in this direction. The cheapness of foreign labor comes 
more actively into competition with the industry of manufacturing raw 
silk from the cocoon than it does with the raising of the cocoon itself. 
In the former case, the workshops are open all the year round, giving 
constant employment to their operatives, who must therefore look to this 
trade alone for their livelihood ; in the latter, there is only work enough 
to occupy the silk-raiser six weeks in the spring and early summer j 
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the industry therefore may be made one for the household, thus utiliz 
ing time that would otherwise be lost. 

The filature i)roblejii, therefore, becomes the more difficult one to 
solve and has received much attention. In furthering the establish- 
ment of a cocoon market, and with a view to obtaining some reliable 
statistics of the expense of operating a filature in the United States, 
two stations have been opened, one at New Orleans, and the other at 
Philadelphia. At these points, in co-operation with private persons, I 
have been, since last spring, operating two small establishments, which 
have consumed several hundred pounds of cocoons raised in the United 
States. It was not to be expected that first-class raw silk would at 
first be produced. American silk-raisers are as yet too generally in- 
experienced to produce a first-class cocoon, which can only be looked 
for after several years of successful operation in the industry. A station 
has also been opened in California, a building suitable for making seri- 
cultural experiments having been constructed at Piedmont, in Alameda 
County. Here it is designed to experiment in co-operation with the 
State board of silk culture, and the Ladies' Silk Culture Society, at the 
same time using the institution as a sericultural school. The division 
will continue during the coming winter and spring to distribute silk- 
worm eggs and manuals of instructions in silk-culture to all worthy ap- 
plicants, and to take such other steps towards fostering the industry as 
circumstances may from time to time require. 

DIVISION OF STATISTICS. 

The branch of the Department service under the direction of the 

Statistician has met the public demand for co-ordinated fact and sys- 
tematic statement, during the past year, in response to requests from 
heads of Departments, Senators and Members of the House, officials of 
foreign governments, boards of trade and chambers of commerce, ag- 
ricultural and industrial societies, authors, editors, and others. The 
neceesity for comprehensiveness and completeness in statistics, as well 
as accuracy, is more appreciated as popular intelligence advances and 
culture broadens. 

The printed reports of the statistics of agriculture during the yea^^ 
include 708 pages of monthl.y issues, and 147 of the annual report, a 
total of 855 pages. The aim has been in these reports to give practical 
and useful information, plainly and concisely, avoiding as much as pos- 
sible fragmentary and inconclusive statement. 

The crop-rej)orting system, which has been in operation twenty 
years, and has been adopted by several States and by some Ei^opean 
governments, consists of boards of observation and report in ove-v 
eighteen hundred 'sounties of the United States, comprising nearly aL 
of the developed territory of the United States. A parallel or dupli- 
cate work, for the purpose of verification and for special local investi 
gation, is carried on through State agents. The foreign work, under 
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the direction of an agent in London, who is connected ofiQcially with 
the Department of State, has been improving in efficiency and breadth 
during the past year. This was undertaken at the urgent request of 
representatives of western agriculture, to obtain advance iuformation 
concerning European products with which ours come in direct compe- 
tition. The need was emphasized by the incompleteness and fragment- 
ary character of unofficial iuformation relating to foreign crop pros- 
pects. • 

The report of the present year contains a review of the course of ag- 
ricultural production during fifteen years, which shows an estimated in- 
crease in corn of 37,000,000 acres, or 80 per cent. ; in wheat, of 20,000,000 
acres, or 108 per cent. ; in oats, of 13,000,000 acres, or 142 per cent, j in 
all cereals taken together, 67,000,000 acres, or 97 per cent. The en- 
largement of the wheat area was extraordinary during the period of 
partial failure of the crops of Western Europe j the extension of the 
breadth in maize was aided by the rise of the foreign trade in beeves 
and fresh meats, and by the sudden enlargement of exports of pork 
products, induced by the cheapness of corn ; and the cultivation of 
oats has received especial impetus from the seeding of rust-proof va- 
rieties in the South, and from the necessity of less heating feed for horses 
than a too exclusive maize ration. The increase from 69,000,000 acres 
of cereals in 1870 — a breadth nearly equal to the superficial area of 
Missouri and Ohio — to 136,000,000 acres, an increase of 67,000,000 acres 
since 1870, means the seeding and harvesting of additional area equal 
to the entire surface of Iowa and North Carolina. 

The average estimated area and product of the principal food crops 
of the last five years is compared with the average of the ten years 
preceding, from 1870 to 1879, inclusive, as follows: 



Crops. 


1880-'84. 


1870-79. 












Bushels. 


Acres. 


Bushels. 


Acres. 




1, 575, 194, 194 


66, 045, 016 


1, 184, 486, 954 


43, 741, 331 




463, 973, 098 


37, 738, 882 


312, 152, 728 


25,187,414 




495, 509, 478 


18, 628, 029 


314, 441, 178 


11, 076, 82 i 




26, 380, 309 


2, 088, 605 


18, 460, 985 


1, 305, 061 




49, 324, 670 


2, 214, 154 


33, 704, 652 


1, 520, 357 




10, 781, 793 


847, 096 


9, 747, 272 


551, 104 




169, 241, 133 


2, 112, 378 


132, 837, 175 


' 1, 514, 045 



The average yield of corn per acre has been 23.9 bushels per acre, 
against 27.1 for the preceding period; the average value has therefore 
been higher, 44.7 cents per bushel instead of 42.6, and the average 
value of an acre $10.67 instead of $11.54. 

The average yields of wheat in the two i)eriods are nearly identical, 
12.3 and 12.4 bushels, respectively, but the price has averaged 90.1 cents, 
instead of 104.9, the demand not being equal to the supply. 

The crops of the present year are ample for all the demands of con- 
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sumption and exportation. The cereal supply promises to average 
about 52 bushels to each unit of population. Winter wheat suffered 
greater injury during last winter than in any season since 1866. Sev- 
eral millions of acres were given up to spring crops, and the remaining 
breadth scarcely averages 10.5 bushels per acre. The spring and win- 
ter wheat together is approximately estimated at 350,000,000 bushels. 

The com crop promises a volume 10 per cent, greater than that of 
last year, or nearly two thousand million bushels, and that of oats will 
probably exceed six hundred million bushels. There has been a large 
reduction of the expected yield of potatoes in consequence of the serious 
prevalence of rot in ^New York and various degrees of injury from the 
same cause in other States. 

The increase in cotton area insures a crop of nearly 6,000,000 bales at 
the rate of yield no grea'ter than that of last year. The high promise of 
the early season has not been maintained, though condition is not yet 
as low as in 1884 at this date. It is safe to say that the crop will be 
between 6,000,000 and 7,000,000 bales, and, however short and unfavor- 
able the picking season, only exceeded by the crop of 1882. 

Included among the unfinished investigations of the year is the be- 
ginning of an important statistical work, an agricultural survey of the 
resources, rural industries, and capabilities of the Kocky Mountain 
region. It is a work of great practical utility, tending to the industrial 
development of that broad domain and the enlargement of the material 
resources of the country. 

In addition to statistical iiug[uiry which relates directly to the condi- 
tion of growing crops and the yield thereof, there have been instituted 
inquiries, by specialists, into certain branches of agricultural and hor- 
ticultural industry, and the reports, as soon as completed, will be laid 
before the public. 

DIVISION OF GARDENS AND GROUNDS, HORTICULTURE, ETC. 

The duties of this division embrace all that relate to practical horti- 
culture, floriculture, tree-culture, and landscape gardening. 

Questions having for their solution the relative value of economic 
plants of new or untried kinds, and the probability of their successful 
commercial culture in climates and localities suitable for their complete 
growth, and the proper course to be pursued in their introduction, 
propagation, and dissemination, are subject matters which pertain to this 
division. 

There are many plants of great economic value which, so far as growth 
is concerned, can be placed in suitable climates in this country, but 
which, for various reasons, cannot at present be recommended or en- 
couraged as offering a probability of profitable culture. 

Others, again, such as are nearly of a tropical nature, can only be pro- 
duced in limited areas, with the prospect of an occasional failure during 
seasons of more than usual severity. 
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The coffee plant may be mentioned as an example of plants of this 
description 5 cinnamon^ gamboge, some of the rubber and other gum- 
yielding plants, chocolate, vanilla, and nutmeg may also be noted as 
coming under this class. 

Some plants again, even where the thermometrical conditions are 
• favorable, require special climatic conditions to secure their productiou 
in profitable quantities ; the tea plant is a good example of a plant 
requiring special climatic peculiarities to enable its commercial products 
to be produced in sufficient abundance to be profitable as a mere money 
investment, while it can be cultivated and, made available as a domestic 
article for family use over a large portion of the country. 

There are many articles of importation which can be grown here, but 
can be purchased at so cheap a rate that our system of labor cannot 
compete in their production. Of these opium may be noted 5 the opium 
poppy may be cultivated in every State of the Union, but the slow and 
tedious manipulation required in collecting the juice prevents competi- 
tion with the cheaper labor of other countries. The same factor pre- 
vails in the cultivation and preparation of perfumery oils and essences, 
but in these, as in other industries, much can probably be accomplished 
by the invention of new appliances of a labor-saving character. 

The culture of the ramie plant, which yields a valuable fiber, and 
which was introduced many years ago, has hitherto been held in abey- 
ance, owing to the want of machinery adapted to the profitable extrac- 
tion of the fiber from the stalks. This is now so far accomplished that 
the complete success of a machine for the purpose may be looked for in 
the near future. 

Jute culture has been in a similar provisional condition, and as soon 
as the announcement is confirmed that suitable machinery has been 
erected for the reduction of these plants, and for the separation of their 
fibers in a manner satisfactory to the cultivator and to the manufact- 
urer of fabrics, new and profitable crops will be at once available. 

The introduction of new industries is at all times a matter of spe- 
cial interest, because they promise a direct addition to the industrial 
and wealth-producing resources of the nation, and, what is further of 
great importance, they have an indirect value in so far as they increase 
diversity of crops and widen systems of rotation on lands, which is a 
significant factor in maintaining the fertility and in the economical man- 
agement of the soil. 

ISTothing promises to be more effective in this direction than the in 
troduction of fruits into every section where they will thrive and do not 
now exist, and the careful experimentation with new varieties of such 
kinds as remain to be tried. Our farmers are American in every sense, 
and, as a rule, desire an almost immediate return as a reward for their 
industry 5 seed sown in the spring yields its product in the fall, and hence 
broad acres are sown year after year, with little or no diversity, which 
2 AG— '85 
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should tliey become the sites of orchards of the most common varieties 
of fruit would, in due time, amply repay the planter for both his outlay 
and his patience, and, what is of greater importance, would furnish 
that diversification which must ultimately become the necessity of our 
agriculture. 

I would i'espectfully recommend, therefore, that this division of tho« 
Department be sufficiently enlarged in scope and power to enable mo 
to appoint a special superintendent or agent of pomology, who can 
give special attention to the pomological necessities of the country, and 
make suggestions relative to the industry as applicable to every sec- 
tion for the guidance of the horticulturist. 

Such an agent, if qualified for his duties, could, through his reports, 
give to the country a mass of information which would be of lasting 
benefit to all concerned. 

So far as regards experimental work in connection with objects of 
culture in gardens and orchards, the area of the Department grounds 
which can be devoted to this object is now so limited as to preclude 
practical tests of the merits of varieties of fruits, and its exposed posi- 
tion subjects all operations to interference by depredators who are ma- 
liciously inclinod. Even for purposes of propagating out-door plants, 
the grounds are but of little avail, because their situation in the city 
prevents a guarantee of accuracy of nomenclature. 

The introduction and propagation of semi-tropical plants of economic 
value are receiving considerable attention, but the facilities are alto- 
gether inadequate to the prosecution of this work on a scale sufliciently 
extensive for the demands of the country. These demands cannot be 
fiilly met until the Department secures ample facilities for thoroughly 
testing and propagating such plants as oranges, lemons, figs, olives, 
cinchona, mangoes, &c., in the open fields in States where the climate 
admits of such cultivation. 

The distribution of economic and other plants during the season 
amounted to 74,000. These consisted of oranges, lemons, olives, man- 
goes, guavas, figs, tea, coffee, Japan persimmons, pine-apples, ramie, 
grapes, native and foreign, strawberries, raspberries^ also mulberry 
plants for silk- worm encouragement, and a few ornamental plants of 
scarce kinds. 

AORICULTURAL METEOROLOaY. 

The distribution of rainfall, the range of temperature, the propor- 
tionate duration of sunlight and obscuration are among the meteoro- 
logical agencies which affect crop production. Our climate is subject 
to frequent and positive changes, which by turns stimulate powerfully 
and depress severely the vitality of plants. The European vine is 
too delicate to endure these changing conditions, except on the Pacific 
slope, and our native genera, hardy as they are, find an unrelenting 
enemy in mildews. Excessive heat, following excessive moisture, 
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causes mauy diseases of fruits and grains, cotton and other plants. 
The cotton crop of the present year has been reduced materially by 
unfavorable meteorological conditions, by a failure of the preservation 
of a due balance between the forces of heat and moisture. 

There are investigations of a i^ractical nature in agricultural meteor- 
ology which have not yet been made; there are problems which have 
not yet been solved. The practical application of this as yet unde- 
veloped science is of very great importance and should receive the 
immediate attention of official and experimental organizations. To 
this end I would suggest, and venture to urge, the establishment of a 
signal-service station in connection with each college of agriculture 
and agricultural experiment station, for the routine work of the signal 
service and for special observation, under direction of the college or 
station, for investigation of meteorological conditions affecting the 
health and growth of plants. 

MEDICINAL PLANTS. 

JTor a number of years past the attention of medical men and phar- 
macists has been unusually attracted toward the subject of medicinal 
plants, both native and foreign, and the last annual meeting of the 
American Pharmaceutical Association by resolution requested the Com- 
missioner of Agriculture to take measures for the introduction into cul- 
tivation in this country of such of the important foreign medicinal 
plants as may be adapted to our climate, in order that they may be 
readily obtainable in a fresh state, and that another industry may be 
added to our country's resources. It is represented that many hundred 
thousand dollars are annually sent abroad for drugs and medicinal sub- 
stances that should be produced at home. There is no doubt that many 
of the most important medicinal plants, as tbe rhubarb plant, the 
licorice plant, arnica, belladonna, digitalis, opium poppy, and many 
others are perfectly adapted to our climate, and could be cultivated in 
perfection, as we know with respect to some of them, from experiments 
made many years ago. Some other semi-tropical products, as ginger, 
cinchona, vanilla, jalep, and sarsaparilla, may in all probability be suc- 
cessfully cultivated in the extreme southern portion of the country, and 
it would seem well that means should be . taken to give such plants a 
proper trial. 

A new and powerful anajsthetic remedy prepared from the leaves of 
a shrub called coca, or botanically Erytliroxylon coca^ has been re- 
cently introduced into medical and surgical practice. 

This shrub is a native of Central and South America, and on account 
of the difficulty of obtaining the leaves in a fresh and active state, it 
has been thought highly desirable that the growth and cultivation of 
the plant should be attempted, in some locality, within our own borders. 

With respect to our native medicinal plants and drugs, their collec- 
tion and traffic have been very greatly extended during the past dec- 
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ade, 60 that thousands of people in different parts of the country, not- 
ably in the mountainous regions of J^'orth Carolina, Tennessee, and in 
other Southern and Western States, are employed at certain seasons of 
the year in this enterprise. 

Fears are exin^essed that some of these plants are becoming extermi- 
nated in their native habitats, and in respect to some of them — as, for 
instance, the ginseng plant — ^^the time has come when they may proba- 
bly be made the objects of profitable cultivation. 

EXPERIMENTS IN ALASKA. ' 

Something in the line of experimental work might also be undertaken 
in Alaska, possibly with profit. It is well known that the Department 
if the Interior has established an agency for the promotion of educa- 
tion in that Tem-itory. 

It has been suggested that a line of experiments, to be undertaken 
by this Department, would easily prove whatever of agricultural and 
horticultural capability may exist in the Territory. No careful atten- 
tion seems to have been given there, as yet, to this branch of industry, 
and the resources of the country are quite unknown and undeveloped. 

The Industrial Training School at Sitka would furnish an admirable 
basis for a station, where could be conducted careful experiments to 
ascertain the agricultural products best adapted to the climate and soil 
of the Territory, and what breeds of cattle and other domestic animals 
are most suited to its climate and soil. 

Such an experiment ought to extend over a series of years, and the 
result would amply repay any expenditure that Congress may choose 
to make in this direction. 

DIVISION OF BOTANY. 

The work of this division during the past year has been prosecuted 
with vigor, and may be classified under the following heads: 

(1) Care and enlargement of the herbarium. 

(2) Publication of botanical matter. 

(3) Distribution of duplicates and foreign exchanges. 

The herbarium contains botanical specimens of all the plants of the 
United States, so far as it has been able to secure them, and also a large 
representation of foreign plants. These specimens are a necessity in 
order that the division may be able to distinguish and determine the 
names and properties of the plants sent in for investigation and identi- 
fication from all parts of the United States. It is, in fact, a kind of 
reference library to be consulted whenever occasion requires, and has 
both scientific and practical importance. The development of this 
great country is constantly bringing to light new kinds of iDlants, some 
of which have uses, medicinal or economical, and information as to their 
relationship and probable qualities has to be sought for largely through 



REPORT OF THE COBlMISSIONER OF AGRICULTURE. 21 



the medium of the herbarium and its library. The herbarium has also 
a high value for consultation by teachers and professors of botany, who 
frequently avail themselves of the opportunities here afforded of study- 
ing plants from every part of the Union. 

This advantage is participated in also by educated foreigners, who in 
visiting the capital of the country expect to jQnd centered here a full 
representation of its various productions. Such collections are a neces- 
sity ,of the education of the times, and every country of the world, which 
is advanced in intelligence and science, makes its capital the headquar- 
ters for information of all kiuds relating to its resources and productions^ 
thus fostering that spirit of scientific research to which the highest 
progress of the world is so much indebted. 

The heretofore crowded quarters of the herbarium have been relieved 
by tlie addition of more room. 

The appointment of an assistant has been made, whose special duties 
are to investigate the fungus diseases of plants, a line of botanical re- 
search which has been most urgently called for and which it is expected 
will soon show valuable results. 

A Descriptive Catalogue of the Grasses of the United States," in- 
tended, in part, to be explanatory of the display of grasses made at the 
New Orleans Exposition, was prepared by this division. It was pub- 
lished by the representative of the Department to the said exposition, 
and has been widely distributed to granges, agricultural colleges, and 
persons interested in a knowledge of our grasses, and has received much 
commendation from the press and from scientists. 

The report of this division shows descriptions and figures of a num- 
ber of species of native medicinal plants, a subject wliich is now receiv- 
ing considerable attention, and of which it is desirable that information 
should be furnished to the people. 

This division still continues the plan of distributing duplicate speci- 
mens of plants to such agricultural colleges as make requests for them. 

Duplicates have also been used in making exchanges with societies 
and institutions of science in foreign countries. The division is greatly 
indebted to the Imperial Botanic Gardens of St. Petersburg, to the 
Museum of Natural Sciences at Paris, and to the Eoyal Botanic Gar- 
dens of Great Britain, for valuable contributions to its botanical collec- 
tions, and responses have been made as far as possible, by contributing 
to their similar wants. 

The work of this division has been yearly increasing, and it now 
stands in urgent need of an addition to its force, in order that proper 
researches may be made, and that useful information on botanical sub- 
jects may be diffused among the people. 

DIVISION OF FORESTRY. 

Thjere is, perhaps, no subject in which the Department can be used 
to greater benefit than in its attention to forestry interests; and, con- 
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sidering the vast importance to the nation of a proper investigation of 
the subject, no branch has been more poorly endowed by Congress. 

An appropriation of $10,000 has been made annually for several years 
for an investigation of this character, and a reasonable amount of work 
has been yearly accomplished, as may be seen by the various reports 
already published. These reports have dealt with the condition of for- 
estry matters 5 statistics relative to the industry have been elaborately 
set forth, and various suggestions have been made when thought of 
value. Much remains to be done in this direction ; but the time has 
come when more than this is necessary, if we would be awakened to the 
dangers which threaten us through the destruction of our forests, l^o 
more important problem confronts us as a people than that whicli re- 
lates to our forests. Efforts should be made at once to further arouse 
and enlighten the people. The establishment of arbor days, which has 
been so successfully accomplished in a few States, should become general ; 
the importance of the introduction of forestry into our schools and edu- 
cational institutions should be set forth ; the organization of local and 
State societies in the interest of forestry should be strongly advocated 
and encouraged, and every other means should be devised to instill 
into the minds of the people that restoration is an urgent necessity, and 
must keep pace with destruction. 

It is already apparent that efforts for promotion of forest-tree plant- 
ing, through liberal laws on the part of the United States, and through 
various premiums and exemptions on the part of certain States, are 
not to meet with abundant success. Inducement having failed, educa- 
tion should now be attempted. Such an effort, to be successful, ought 
to be inaugurated by the General Government itself. Adequate means 
should be forthcoming to deal with this national necessity in a national 
way. With a sufficient fund, agencies could be established to gather 
information for compilation and diffusion the laws of foreign countries 
in this regard could be codified and studied climatic and meteorolog- 
ical observations could be made in sections to show the influence of 
trees ; a comprehensive study of the varieties of trees and their several 
economic uses and values could be laid before the country, and in many 
other ways the people could bo made to realize the vital importance of 
this subject. 

I have submitted an estimate for $10,000 to continue these investiga- 
tions in the manner in which they have been prosecuted in previous 
years ^ but, should Congress deem it wise to increase the scope of the 
investigation to proportions somewhat commensurate with its impor- 
tance, possibly to undertake the line of w^ork to which I have alluded, 
and perhaps to establish experimental plots for forestry upon the pub- 
lic domain, an intelligent and comprehensive discharge of the duty 
would require a greatly increased appropriation. 

At the beginning of the year the division undertook, in connection 
with the Superintendent of Buildings and Grounds, and under the act of 
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Congress providing for contributions from the various Departments oi 
the Government to the Centennial and Cottou Exposition at Kew Orleans? 
to promote the interests of forestry by procuring and sending to that 
exposition, a collection of useful and ornamental articles manufactured 
from the woods of our forests. The great variety of articles thus brought 
together constituted one of the most interesting and attractive features 
of the exposition, and had the effect of giving to many, a new and deep 
impression of the great value of our forests and the importance of their 
proper protection. 

As tending to show the practicability of tree-culture in the arid 
regions of the West, where such culture has been deemed by many to 
be impossible, the division transplanted several hundred tre'es of various 
kinds from the western portions of Kansas and Nebraska, and the 
regions farther west, and exhibited them in a growing condition on the 
exhibition grounds, thus giving ocular demonstration of the success at- 
tending tree-planting in a large section of the country hitherto treeless, 
but where, within a few years past and with advancing settlements, 
millions of trees have been planted and are now flourishing. The es- 
tablished fact that trees valuable for fruit, for shade, and for timber can 
be successfully cultivated on much of the dry plains of the West, is of 
the greatest importance in an agricultural point of view, and will be the 
means of attracting settlers to that region who would otherwise turn 
away from it. 

Early in the year a new volume of the reports on forestry, in addi- 
tion to the three previously issued, was published. Among the more 
important contents of this volume may be mentioned a full report from 
six of the prairie States, in regard to the kinds of trees that had been 
found to grow there successfully and to which preference is given ; also 
as to what kinds of trees have not proved successful and the difficulties 
which have been met by tree-planters. 

Another report, compiled from the returns made in response to a second 
circular, gave an exhibit of the extent to which the native forests of the 
country have been cleared off, and for what purposes, and the dam- 
age occasioned by forest fires, together with other facts relating to the 
subject. 

By means of a graphic chart, the steady and rapid destruction of the 
forests in one of the States during a period of nearly thirty years was 
presented to view, and will serve as an illustration of what has been 
taking place in many of the other States. 

A report was also made in regard to the consumption of the forests 
for the purpose of furnishing ties for our 150,000 miles of railroads. 
The report shows the amount and kind of wood used by each railroad 
from which information could be obtained, amounting to about 63 per 
cent, of the whole. The sources from which the ties are procured are 
specified, as also the season of the year in which they are cut and their 
ascertained durability. From this report it appears that to furnish ties 
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for our present mileage of roads has taken the available timber from an 
area of land equal to that of the States of Ehode Island and Connecti- 
cut, and estimating that the ties will need to be renewed once in seven 
years, there will be required for this purpose, and to equip the new 
roads built from year to year, the timber growing on 565,714 acres. 
Allowing, again, that a growth of thirty years is necessary to produce 
trees of proper dimensions for ties, it will require 16,971,420 acres of 
woodland to be held as a kind of railroad reserve in order to supply 
the annual needs of the existing roads, to say nothing of the demands 
for new roads. This constitutes an area larger than the States of New 
Hampshire, Yermont, and Massachusetts combined. It is more than 
4 per cent, of the woodland of the United States, exclusive of Alaska. 

The volume contained, also, a report on the maple-sugar production 
in the United States and Canada. From this it appears that, reducing 
the maple sirup made to its equivalent of sugar, the total maple-sugar 
product of the country for the census year was 50,944,445 pounds, or a 
little more than one-twelfth of the whole sugar product of the country, 
including that from sorghum and the sugar cane. Of the granulated 
sugar made in the country that from the maple forms 17 per cent. 

Since the publication of the volume referred to, two other circulars 
have been distributed, and the division has been occupied in compar- 
ing and tabulating the information thus obtained. The inquiries made 
in these circulars were in general as to the methods adopted in tree 
planting and culture, the increase or diminution of the forest area, the 
observed influence of the presence or absence of forests upon streams, 
floods, and droughts, and also upon climate. 

During the year about 3,000 packages of tree-seeds have been sent 
to persons who have applied for them, or to those who it was thought 
would subject them to various modes of culture and test their adapta- 
tion to various soils and climates. 

Since the organization of the "American Forestry Congress" the De- 
, partment of Agriculture has recognized it as doing a kindred work with 
that of its forestry division, and has given it whatever aid it could by 
the presence of its of&cers, and contributions of information in its pos- 
session. 

In view of the great and constantly increasing demands made upon 
the forests for the supply of ties and other material for the use of rail- 
road companies, it has become a question whether the companies might 
not be made to see it to be a feasible thing, and for their interest, to plant 
trees along their roadways, or on tracts of their land adapted to the pur- 
pose, and thus benefit themselves while at the same time relieving the 
existing forests to the same extent from an onerous demand which is 
now made upon them. The land-grant companies have an abundance 
of land, either already covered with trees or which might be planted, 
and thus furnish them a perpetual supply of timber, and these and 
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other companies, by planting a belt of trees along their lines, could pro- 
tect their roads from drifting snows and driving winds. 

The review of the year is encouraging. The interest in the subject of 
forestry has increased throughout the country. The publications of tlie 
Department by themselves, and yet more as they have been republished 
in whole or in part by our numerous newspapers, and the discussions of 
the subject in agricultural and other conventions, have had the efi'ect to 
extend greatly the knowledge of the subject. 

The establishment of arbor or tree-planting day, already adopted in 
fifteen of our States and Territories, is one of the most encouraging signs 
for the advancement of forestry. Its extension throughout the country 
should be urged by every proper consideration. Its general establish- 
ment would be among the most effective means of creating throughout 
the community a proper sentiment in regard to trees, and lead to their 
adequate protection. 

On the other hand, the waste of our forests goes on at an alarming 
rate. Little, if anything, has been done to check the annual destruction 
by fires, whether by willful violators of the law, or where occasioned by 
sparks from locomotives 5 the destruction caused by the ax of the lum- 
berman, or the loss by depredations on the public lands. To stop these 
several losses, each lamentably great, the division has done what it 
could by making the facts known to the Commissioner of the Land 
Office, the only one who is authorized to prosecute such offenders. 

In view of the continued destruction of the timber on the Government 
lands, and the importance of preserving for permanent cultivators, and 
use, such portions of forests as are adjacent to the head springs of rivers, 
or which may be needed for climatic or other reasons, it is respectfully 
urged that the further sale of timber lands belonging to the Govern- 
ment, ought to be suspended until such time as a careful survey shall 
ascertain what portion of them may be sold without involving injury to 
the country, and what ought to be permanently held in the forest con- 
dition. 

SEED DIYISION. 

Eelative to the reforms instituted, those in the seed division call 
for more than a passing notice. It is a division whose annually ex- 
pended appropriation exceeds that of any other in the Department, and 
proportionate to this should be the care and wisdom in its management. 
Particular attention has therefore been given to improved methods in 
the distribution of seeds. Experienced executive ofiScers have been ap- 
pointed to prevent an indiscriminate and useless distribution of seeds 
in climates and soils to which they are not adapted ; to carefully study 
the necessities and climatic condition of ttie several sections ; to thor- 
oughly test, before distribution, a sample of every variety of seed x)ur- 
chased, to prove its vegetative qualities, and to skillfully subject such 
seed to a rigid examination for the purpose of detecting the presence 
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of seeds of noxious weeds, injurious insects, or the germs ot disease. 
Improved methods have also been applied to the handling of seed in 
its receipt, its i^reparation for distribution, and its final disposition 5 
and it will be my endeavor to continue to inaugurate new and imi)roved 
systems as rapidly as the service may require. 

For a continuation of the distribution, as required by the present law, 
I have submitted the usual estimate. There is one phase of the law, 
however, to which I would respectfully call your attention. Tt re- 
quires that a report of experiments shall be made by those receiving 
the new and valuable seeds which the Department distributes, the evi- 
dent intent being that the Department shall be kept informed of the 
success or non-success of experiments with seeds which it purchases, 
especially for experimental purposes. In a vast majority of cases this 
design of the law, unfortunately, is not complied with. 

Two-thirds of all seeds, plants, and cuttings may be distributed by 
Senators, Eepresentativcs, and Delegates in Congress direct, and their 
constituents do not feel in duty bound to report results to the Depart- 
ment. It is obvious that these representatives of the people are better 
acquainted with the best intelligence and needs of their respective dis- 
tricts than the Department is ; while, on the other hand, it must be 
admitted that the Department understands better than others, the 
nature and habits of the seeds and plants it distributes 5 and it. is a 
matter for serious consideration on the part of Congress whether or not 
some systematic plan of co-operation may not be fixed upon between 
this Department and Members of Congress, by which the former can 
have a better control over the distribution than it now has, and make 
the distribution a condition precedent to a compliance with simple but 
important requirements, and thus reap the greatest benefit from the 
distribution; while the latter can continue to give the Department the 
benefit of advice and experience by furnishing lists of those who can 
best serve the interests of their several localities, by carrj'ing on ex- 
periments to test the value of the seeds and plants distributed. 

Another reason for a change of systems, in this respect, is that the 
quota of one-third of all the seeds, &c., purchased, at present allowed 
to the Department, is insufficient to enable it to meet its own legitimate 
debt of obligation to its thousands of correspondents, and others who 
can receive no other favor from the Department in consideration for im- 
portant and valuable services rendered. The Department keenly feels 
that this debt should first be met, and the remaining seeds are not suf- 
ficient to carry on experiments in a comprehensive manner. The^ intel- 
ligent and progressive farmer of to-day, with whom the Department 
wishes to deal, is unwilling to give the requisite attention and time to a 
handful of grain, and he should not be asked to do so, nor would such 
experiment result in any great benefit, l^o good can come from the 
distribution of a pint of seed where a bushel is needed. 
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MICROSCOPICAL DIVISION. 

The microscopist lias been chiefly engaged duriog the past year with 
investigations relating to the general microscopic characteristics of pure 
dairy butter, oleomargarine, butterine, and other butter substitutes, 
with a view of discovering some well-defined mode by which pure but- 
ter and the various butter substitutes, offered for public sale, may be 
distinguished from each other, thus protecting the public against fraud- 
ulent compounds sold as pure butter. 

These investigations have necessitated hundreds of experiments with 
the fats of various animals and of vegetables, as several of these fats 
arc largely employed in the manufacture of all butter substitutes. The 
want of a ready and scientific means of determining whether a substance 
offered for sale is really butter, or butterine, has long been felt by chem- 
ists, butter inspectors, and the public generally. 

Because of the question among chemists in Europe, and in America, 
as to the possibility of determining, by purely chemical means, butter 
from oleomargarine, the butter laws of the United States, as well as those 
of Great Britain, have been rendered inoperative, as regards the suc- 
cessful prosecution of violators of the law relating to butter imitations. 
Hence the great desirability of endeavoring, by the use of the micro- 
scope, or other untried means, to discover a method, or methods, by 
which the butter laws, generally considered, shall be rendered useful 
and operative to the dairy interests of the United States, 

After many experiments in this direction, the microscopist claims to 
have discovered that lard made from swine's fat always exhibits crys- 
tals in stellar form, wholly composed of sharp, fatty, needle-shaped 
spines radiating from a common center, while the fat of beef yields 
foliated, serrated, and bi-serrated spines proceeding from a common 
center, but much smaller than those of lard, while pure normal dairy 
butter is wholly exempt from- fatty crystals, and this distinction is con- 
stant. He also claims to have discovered that when pure butter is boiled 
in a test tube, without water, for a period of several seconds only, and al- 
lowed to cool for a period of twenty -four hours, at a temperature of 60^ 
Fah., the butter thus treated becomes crystallized in globose forms, gener- 
ally perfectly globular, and of sufficient size to be detected by the naked 
eye. On subjecting these crystals to polarized light, in connection with 
the microscope, the crystals exhibit on each globule of fat a well-defined 
cross, resembling that known as the Cross of St. Andrew, thus distin- 
guishing at once the fatty crystals of the butter from those of lard or 
beef. In no case has he found crystals in any of them resembling those 
fouijd in pure dairy butter. In consequence of the novelty of this dis- 
covery and its value to the dairy interests of the country, if verified by 
others, he was directed by the Department to submit the result of his 
investigation of fats to the members of the American Society of Micro- 
scopists at their annual meeting held in Cleveland, Ohio, in the month of 
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September last, at which meeting he gave a statement of all the facts in 
this case, illustrated by eighteen drawings, of the respective crystals of 
fats thus far found in them. 

A committee of five experienced microscopists, appointed by the pres- 
ident of the society to examine the method as detailed by the micro- 
8copist of this Department, subsequently reported the practical verifi- 
cation of this discovery. 

In consequence of the development of these new facts, two convictions 
have been made during the past month, by two distinct juries of the 
criminal court of the District of Columbia, for violation of the butter 
laws. 

This division has also prepared a description of edible mushrooms 
common to the United States, with such information as will enable inex- 
perienced persons to avoid injurious species. 

Examinations of milk, cream, cheese, water, parasitic injuries of 
plants, &c., have also been made. 

As much extra work is now being imposed on this division in fur- 
nishing testimony for the courts in butter prosecutions, extended facili- 
ties will be required to enable it to continue its work of furnishing new 
facts 5 better instruments are needed, more room required, the labora- 
tory rendered more complete, and the division library of reference ex- 
tended. To meet these wants an expenditure of $2,000 is recommended. 

COUNTERFEIT BUTTER. 

I beg to call special attention to the unparalleled increase during the 
past few years, of the manufacture and sale of various compounds of ani- 
mal fats, vegetable oils, and other substances which are fraudulently 
represented to the public as butter. The extent of this business threat- 
ens the destructioijL of the legitimate dairy business, the interests of 
which are of the largest magnitude, and affect all sections of the coun- 
try. It is not competition with dairying that is deprecated, but the 
simulation of true dairy products, the deception of misleading names, 
the use of impure substances, and the dishonest sale, at high rates, of 
products otherwise of little value— practices which demoralize trade, de- 
fraud honest industry, and endanger health. 

To protect the public from these deceptive practices, I would earn- 
estly recommend the prompt passage of a stringent law by Congress to 
prevent the continuance of this business, except under such regulations 
as the necessities of the case demand, the enforcement of this law to 
be placed under the control of the Internal Kevenae Department. 

WOOL INDUSTRY. 

An act of Congress of April 1, 1880, authorized the Commissioner of 
Agriculture to attend the International Sheep and Wool Show to be 
held in Philadelphia in September of that year, and to make a report 
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thereon. At that exhibition there were collected samples of wool froiri 
the different breeds of sheep exhibited, and their examination under 
taken with a view to their careful measurement for fineness of fiber, 
tensile strength, &c. As this examination progressed, it became ap 
parent that most valuable information, both for the producer and con 
sumcT, would result. The samples were largely augmented by contri 
butions from every wool-producing section, and a careful, patient, and 
elaborate system of tests, and examinations, was entered upon to show 
the varying tensile strength, ductility, and elasticity of wools from dif- 
ferent breeds of sheep, and from the same breeds, under different condi- 
tions of feeding, climate, and management. The report upon this inves- 
tigation has long since been ready for the printer, the illustrations to 
accompany it having been prepared and paid for. The work is a scien- 
tific indorsement of the value of American wool. It shows clearly that 
wool can be produced in the United States equal to that of any country in 
the world, and embraces information which has cost many thousands of 
dollars to procure and tabulate. The great wool industry is entitled to 
the information which it was the evident design of Congress it should 
have, and I would respectfhlly urge the importance of the immediate 
printing of the report for the benefit of all concerned. 

DEPARTMENTAL REPORTS. 

In addition to 400,000 copies of the Annual Eeport of the Department 
for the year 1884, and 60,000 copies of the First Annual Eeport of the 
Bureau of Animal Industry, both of which were ordered by special act 
of Congress, the following named special, and miscellaneous reports, 
have been published during the current year : 

DIVISION OF STATISTICS— NEW SERIES. 

No. copies 
printed. 

No. 14. Report of the crops of the year, and of freight rates of transporta- 
tion. December, 1884, 60 pp., octavo 13,000 

No. 15. Report upon the numbers and values of farm animals; on the cotton 
crop and its distribution, and on freight rates of transportation 
companies. January and February, 1885, 64 pp., octavo 15, 000 

No. 16. Report on the distribution and consumption^of corn and wheat, on 
consumption of cereals in Europe, and on freight rates of trans- 
portation companies. March, 1885, 47 pp., octavo 15, 000 

No. 17. Report of the area of winter grain, the condition of farm animals, and 

on freight rates of transportation. April, 1885, 80 pp., octavo.. 15, 000 

No. 18. Report of the condition of winter grain, the progress of cotton plant- 
ing, and wages of farm labor ; also on the freight rates of trans- 
portation companies. May, 1885, 60 pp., octavo 15, 000 

No. 19. Report on acreage of spring grain and cotton, the condition of winter 
wheat, and European grain products, with freight rates of trans- 
portation companies. June, 1885, 56 pp., octavo 15,000 

No. 20. Report on the area of corn, potatoes, and tobacco, and condition of 
growing crops, and on rates of transportation. July, 1685, pp., 
64, octavo = 15,000 
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No. 21. Report on tlio condition of grooving cropp, of international dairy sta- 
tistics, and on rates of transportation. August, 1885, 70 i)p., 
octavo 15,000 

No. 22. Report on condition of crops in America and Europe, and on freight 

rates of transportation companies, October, 1885, 55 pp., octavo. 15, 000 

No. 24. Report on the yield of crops per acre, and on freight rates of trans- 
portation companies. November, 1885, 54 pp., octavo 15,000 

Agricultural Graphics. A report of exhibits illustrating agricultural statis- 
tics at the World's Industrial and Cotton Exposition at New 
Orleans, La., by J. R. Dodge, Statistician of the Department. 
Illustrated by twenty-seven diagrams. 42 pp., octavo 3, 000 



ENTOMOLOGICAL DIVISION. 

Bulletin No. 1. Third edition. Reports of experiments, chiefly with kero- 
sene, upon the insects injuriously affecting the orange tree and 
the cotton plant, made under direction of the Entomologist. 62 
pp., octavo 

Bulletin No. 5. Description of North American Chalcidida) from the coUoo* 
tions of tho United States Department of Agriculture and of Dr. 
C. V. Riley, with biological notes. Together with a list of the 
described North American species of the family. By L. O. 
Howard, M. Sc., assistant. Division of Entomology. 47 pp., 
octavo) 

Bulletin No. 6. The imported elm leaf-beetle. Its habits and natural his- 
tory, and means of counteracting its injuries. 18 pp., octavo. 

Special Miscellaneous Report No. 8. Cotton in the Empire of Brazil ; the an- 
tiquity, methods, and extent of its cultivation, together with sta- 
tistics of exportation and home consumption. By John C. Bran- 
uer. Ph. D. 79 pp., octavo 

Bulletin No. 8. Tho Periodical Cicada. An account of Cicada Septeudocim 
and its Trodecim race, with a chronology of all broods known. 
By Charles V. Riley, Ph. D. 4G pp., octavo 

Special Report No. 11. Fifth edition. The Silk Worm ; being a brief manual 
of instructions for the production of silk. By C. V. Riley, M. 
A., Ph. D., Entomologist. 37 pp., octavo 

CHEMICAL DIVISION. 



Bulletin No. 5. Tho sugar industry of the United States. — Cane, beet, sor- 
ghum, and maple sugar. By Harvey W. Wiley, Chemist, Depart- 
ment of Agriculture. Illustrated. 224 pp., octavo. 10, 000 

Bulletin No. G. Experiments with diffusion and carbonatation at Ottawa, 
Kansas, campaign of 1885. By Harvey W. Wiley, Chemist. 20 
pp., octavo : 2,000 

FORESTRY DIVISION. 

Annual Report on Forestry for tho year 1884. By N. II. Egleston, chief of 

the division. 421 pp., octavo 6,000 

MISCELLANEOUS TwErORTS. 

Special Report No. 7. Tide marshes of the United States. By D. M. Nesbit, 
with'contributionsfrom United States Coast Survey, S. L. Board- 
man, Eldridge Morse, and others. 259 pp. , octavo 3, 000 
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Special Report No. 9. PrococdiDgs of a convention of delegates from agri- 
cultural colleges and experimental stations held at tlie Depart- 
ment of Agriculture, July 8 and 9, 1885. 196 pp., octavo 3,000 

The soils and products of Southwestern Louisiana, including the- parishes of 
' Saint Landry, La Fayette, yermillion, Saint Martin's, Iberia, and 

Saint Mary's. 40 pp., octavo 3, 000 

Report on the organization and management of seven agricultural schools in 
Germany, Belgium, and England. By A. S. Welch, LL. D. 107 
pp., octavo 3,000 

A directory of departments, boards, societies, colleges, and other organizations 
in the interest of agriculture, horticulture, stock-raising, dairy- 
ing, bee-keeping, fish-culture, and kindred industries. 88 pp., 
octavo 3,000 

Addresses of Norman J. Colman, United States Commissioner of Agriculture, 
and Dr. D. E. Salmon, chief of the Bureau of Animal Industry, 
before the third national convention of stockmen, hold at Chi- 
cago, 111., November 17 and 18, 1885. 29 pp., octavo 5, 000 



In conclusion, I beg to represent that the Department of Agriculture, 
growing in importance and usefulness as our agricultural population 
increases, and its wants and necessities multiply, should obviously be 
a progressive institution, in order to keep pace with the increasiug de- 
mands made upon it. It is for the legislative branch to determine how 
far its importance shall be recognized, and with what powers it shall 
be clothed to enable it to partially meet the obligation which a country 
always owes to its agriculture. 

Very respectfully, your obedient servant, 

NOEMAN J. COLMAN, 
Commissioner of Agrictdture. 



REPORT OF SUPERINTENDENT OF GARDENS AND 

GROUNDS. 



Sir : I bc^? to submit the following report on matters pertaining to 
tliis division. Although alluded to in former reports, I may again re- 
peat that the very limited area of ground available for field work pre- 
vents operations in that line except upon a very small scale. Even the 
testing of the merits of the various new kinds of fruits, such as straw- 
berries, grapes, figs, &c., has become very unsatisfactory in consequence 
of the unprotected condition of the grounds, owing to the absence of 
suitable fencing to prevent intruders who disarrange labels, extract 
fruits from plants under test, and otherwise interfere with the work on 
the grounds. 

With plants under glass the conditions are more favorable, and with 
such plants as oranges, lemons, &c., the work of testing new or rare 
kinds, and i)ropagating them, is prosecuted to the extent of the fiicilities 
at command. The work of the Department in this line is highly appie- 
ciated by those whom it serves. 

My time has been much occupied during the present year and during 
the latter portion of 1884 in preparing exhibits for the Cincinnati, Louis- 
ville, and New Orleans expositions. The exhibit at New Orleans was 
the most important, and proved to be satisfactory and interesting. The 
leading principle I kept in view in the preparation of material for these 
expositions was that of presenting, as far as practicable, the operations 
of the various divisions of the Department and their relations to the 
industries represented. 

In the performance of this duty I was ably assisted by the heads of 
the different divisions ; notably by the entomologist, statistician, bot- 
anist, microscopist, and the chemist. By consulting with these gentle- 
men I was enabled to mature plans, and by their earnest co-operation 
these plans were executed, so far as time and means would permit. The 
time was exceedingly limited, and the amount of money appropriated 
for the work had to be considered at every step. 

The reports, when completed, will present details of the exhibits rep- 
resenting the divisions 5 bFiefly, they were as follows : 

The entomological division was represented by a collection made up 
of various sections, such as : 

(1) Insects injurious to agriculture, arranged according to the particu- 
lar i^lant and the particular part of the plant affected, and containing, 
as far as possible, the different stages of growth of the insect, its ene- 
mies and parasites, a statement of the remedies or preventives availa- 
ble, and a reference to the chief articles where full .information can be 
found upon it. 

(2) Insecticide substances j with a statement of the methods of using 
them, and the particular substance recommended for particular insects. 

(3) Insecticide machinery and contrivances for destroying insects, — This 
consisted principally of the many useful contrivanoos which have been 
designed and perfected by the entomologiist. 

3 AG— '85 (23) 
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(4) Bee culture, — An exhibit to show all the more valuable methods 
and contrivances now in use among advanced apiarians. 

(5) Silk culture. — This exhibit was rendered the more instructive by 
having a structure where the worms were hatched and raised during 
the period of the exposition. 

The statistical division was represented by a series of graphic charts. 
This method of illustration is the best interpreter of statistics to the 
X>opular mind. The object kei)t prominently in view in the preparation 
of these diagrams was to make the meaning of important facts in Amer- 
ican agriculture so plain that they oould be intelligently understood by 
those not accustomed to analyze the purport of figures. Among the 
more prominent of these diagrams were those (1) showing the proportion 
of land in farms 5 (2) increase of farm acreage in thirty years ; (3) farm 
values of agricultural products ; (d) values of farm animals 5 (5) increase 
of farm animals in thirty years 5 (6) progress of wheat production in 
thirty years J (7) exportation of wheat in fifty-eight years 3 (8) progress 
of corn production^ (9) exportation of com in fifty-eight years ^ (10) 
production of cereals in thirty years ; (11) progress of cotton produc- 
tion 5 (12) area of cotton ; (13) sugar production and consumption ; (14) 
farm and forest areas, and many others of similar value. 

The botanical division was represented by a very large collection of 
grasses, collected from all parts of the country. Among these a collee- 
tjpn from the Western plains was notably interesting. These were ar- 
ranged and displayed so as to represent their respective values, whether 
for hay or pasturage, and their ability to withstand dry summers or to 
be useful In dry sections and localities. The report of this exhibit is 
intended to illustrate these and other values of the grasses forming the 
collection. 

The microscopical division was represented by a collection of water- 
color drawings, numbering about eight hundred plates, representing 
the leading types of the genera and species of fungi, embracing many 
of the edible and poisonous species found in this country 5 also types of 
the genera and species of the principal microscopic fungi which ])rey on 
living plants or are otherwise prejudicial to their healthy growth. This 
extensive collection was interesting and valuable. 

The chemical division was represented by a well fitted and furnished 
sugar laboratory, with all appliances and apparatus required in the 
analysis of sugar-cane and its products. This was maintained in worlc- 
ing condition, under the superintendence of a competent chemist, during 
the entire period of the exposition, who was constantly employed in mak- 
ing analyses of the products of sugar plantations. Another representa- 
tion, which proved to be of much interest, was a working apparatus for 
the extraction of sugar by diffusion, as an economic substitute for the 
usual method of extracting the juice from the cane by mechanical press- 
ure. 

In addition to the above an elaborate display was made of sorghum 
sugar and the manufactures of which it is susceptible. 

At the Centennial Exhibition, held at Philadelphia in 1876, where I 
had the honor of representing the Department in a similar capacity as 
at the late exposition at New Orleans, I prepared, as a part of the ex- 
hibit of the Department, a collection of American woods, which was ac- 
knowledged to be the best display of the kind made up to that time. 
Kot considering it necessary to repeat that exhibit, I resolved to make 
an effort to form a showing of the uses of American icoods. Although 
time would not allow for its full completion as I had designed, yet 
enough was collected to show its value in relation to forestry and the 
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I)lantmg of useful timber trees in parts of the United States where tree- 
X)laiitiDg is recommended. 

The manifold uses of certain kinds of timber are popularly well 
known, but there are many of what may be termed minor manufactures, 
for which various trees are employed, not usually considered as worthy 
of special notice, but which, in the aggregate, reach to surprising quan- 
tities, using largely of certain trees which may be expected in the near 
future to become scarce, unless the natural supply is supplemented by 
artificial i)lantings or stringent measures adopted for the preservation 
of young forest growths. In connection witli this portion of the gen- 
eral exhibit, I have made an efibrt, tlirough special circulars sent to 
wood-working establishments, to collect statistics regarding the amounts 
of woods used, the various species employed, the prices given for each 
kind, and whether the supply is diminishing and cost increasing, the 
best age of wood for particular puri)08es, and much other information 
not usually imblished, but which will bo found to posaesa considerable 
value. 

In the line of pomology I secured a series of plates of fruits, colored 
from specimens taken from the trees and accurately portrayed. Alto- 
gether something over 800 plates wore i)repared, comprising grapes, 
strawberries, raspberries, go.oacbcrries, currants, apples, pears, plums, 
and peaches. These, Bupplemented by several casea of models of fruits 
furnished by the museum of the Departinont, formed an instructive 
display to ail interested in pomology. 

These pomological specimens, together with such exhibits of cotton 
and fibers of various kinds as were procured from the Department, 
have been returned. The exhibits of wood industries, entomological 
exhibits, and the microscopical representation have been turned over 
to the National Museum in this city. The statistical exhibit was do- 
nated to the Missouri University. 

MILDEWS AND BLIGHTS. 

Every person who has had any lengthened experience in fruit culture 
must be strongly convinced that the greatest drawbacks to success are 
those diseases designated as mildews and blights. 

While this is now freely conceded, it is somewhat singular that the 
true cause of repeated failures in almost every fruit-growing section of 
this country has been so long and persistently ignored, seemingly on the 
ground that such apparently insignificant causes were altogether inad- 
equate to account for the disastrous consequences that occasionally 
befell the fruit crops. 

In no instance has this been so marked as in the case of the grape-- 
vine. The injury, and sometimes the destruction, of the entire amqunt 
of foliage on many of the best-flavored varieties, duo to mildew, was, 
only a few years ago, generally stated to proceed from some cause then 
unknown. 

Sometimes it would be explained by giving it the name of sunscald, 
under the supi^osition that, in some way not clearly understood, it was 
produced by the action of the sun on the foliage. The peculiar appear- 
ance of diseased leaves gave strength to this opinion, and it was ulti- 
mately exijlained that the injury proceeded from the lenses formed by 
dew-drops, or rain-drops, which burned holes in the leaves, and thus 
eutl angered the fruit croj). 

Although there does not seem to be the slightest evidence that the 
leaves of plants are injured in the manner suggested, yet it is not 
unusual to find sober warnings in regard to wetting or watering plants 
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during sunshine, under the supposition that it will scald the foliage 
and destroy the plants. 

It is true that the sun is a factor in causing the scalded and scorched 
appearance of the leaves of the grape, but it is only where the tissue 
has been destroyed by mildew that the action of the sun dries up the 
diseased portion, and where mildew is not present, the action of sun- 
shine shows no injury whatever, even upon the healthy part of an 
injured leaf. 

The delay to recognize the true cause of failure with many varieties 
of grapes in different sections of the country has had a disastrous 
effect upon the general introduction and extension of their culture. It 
has also led to heavy losses by individuals who have been induced to 
purchase costly varieties which they could not succeed in growing, on 
account of climatic conditions which they could not control. It is 
well known that all varieties of grapes which are particularly sensitive 
to tLe climatic influences which i3romote the growth of mildew have little 
or no value for general cultivation, no matter how high the quality of 
their fruit may rank; but by far too little notice is taken of this par- 
ticular by those who are introducing new varieties. If a variety is 
found to be of superior quality in one locality, it is extended under the 
supposition that it will prove equally valuable in all other localities ; 
and if failures occur, as they so often do, they are freely attributed to 
bad or improper treatment on the part of the grower, and he will be 
blamed for neglect of some non-essential, which in future he secures, 
with no better result, and the industry is abandoned. The fact is 
strangely overlooked that, in special favorable grape-growing locali- 
ties, an abundance of fruit is annually produced, even when all pro- 
nounced essentials to success are mostly wholly ignored. 

When it was ascertained that the mildew of most frequent occurrence 
and of the most malignant character on native grapes was caused by 
an excess of moisture on the foliage, chiefly because of its subjection 
to continued heavy dews, it soon became evident that such localities as 
had become renowned for continued successful grape culture, and where 
all varieties did equally well, were those where heavy dews were of the 
least frequent occurrence. 

Microscopical investigations in regard to the diseases of plants are of 
comparatively recent date, and the deductions which have been made 
from them by microscopists are, to a certain extent, crude, owing to 
their want of practical knowledge in regard to vegetable paysiology 
and the varied phenomena relating to cause and effect which are known 
to the experienced and observant cultivator, 

, Several years ago a microscopist assured grape-growers that the 
destruction of foliage caused by mildew was harmless, if not, indeed, 
beneficial, inasmuch as it permitted the sunlight more readily to act 
upon the fruit, and thereby assisted and hastened the ripening process. 
Such a suggestion displayed ignorance of the value of leaves to plants. 
A slight reflection would have shown that if such results followed mil- 
dewed grape-vines, complaints from growers would not exist. More 
recently it has been advised to remove and destroy by burning all the 
Ibliage which falls from vines injured by mildew, in order to prevent 
the resting jspores of the fungus from attacking future growths, and 
tlins stamp out the disease. As a matter of fact, the burning of the 
leaves would certainly destroy any resting spores attached to them, 
but this would not therefore prevent similar attacks in the future 
whenever the climatic conditions proved conducive to the introduction 
and growth of the fungus. 
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In newly-planted vineyards, even if tliey are on soil where grapes 
had never before grown, and although the locality may be a long dis- 
tance from other vineyards, such plants will suffer equally with those 
in older x)lantations if the weather proves favorable to mildew. A 
vineyard may suffer severely ftom mildew one summer and be almost, 
if not wholly, exempt from it the following season, depending entirely 
on the weather. A young vine raised from seed in spring, on land where 
grapes were never grown before, is just as liable to be attacked by mil- 
dew on the leaves during its growth the first year, as if it was growing 
on soil where grapes had been growing for half a century. 

It has been repeatedly proved by direct experiment that plants pro- 
tected by a suitable covering which will arrest the upward radiation of 
heat and prevent dew on their foliage, will be exempt from mildew, 
although surrounded on all sides by mildewed plants. 

This clearly proves that, in planting vineyards, a location should be 
selected where dews rarely occur, and investigations will demonstrate 
that the most popular localities for the profitable culture of the greatest 
number of varieties of native grapes at the present time are those re- 
gions where dews are seldom seen. 

The rot in grapes has caused immense losses in the aggregate for a 
quarter of a century for although it existed previous to that time, its 
effects increase as grape culture extends, until it threatens to cause the 
abandonment of grape culture in many parts of the United States. 

This malady has baffled fruit-growers, and its cause is yet in doubt. 
Soils seem to have no perceptible influence, as ifc is found, some time or 
other, on all grades of soil from tenacious clays to pure sands, and in 
all locations high and low. 

Some years ago it was found that bunches of grapes inclosed in paper 
bags soon after the berries had been fairly formed, would be exempt from 
rot, when bunches on the same plant, unprotected, would be attacked. 
Eepeated experiments proved that covering the bunches was measure- 
ably a preventive of rot in the berry, and led to the conclusion that rot 
was produced by climatic causes, but the peculiar atmospheric condi- 
tions which favor its appearance have not been determined. 

Since attention has been directed to the good effects of protecting the 
grape bunches from direct contact with the atmosphere, observation has 
been directed to the effect of allowing the bunches to be protected by 
dense foliage hanging in masses from the tops of the trellises upon which 
the vines are supported, and it is found to be of palpable value in the 
prevention of rot. Its value, however, if at all worthy of notice, can only 
be substantiated by repeated trials in various sections of the country. 

It has been stated that recent observations tend to the impression 
that covered trellises, such as have been more or less in use for the last 
twenty-five years as a protection from the mildew {Peronospora), are also 
a protection from rot, a circumstance which might, in some degree, be 
•expected. Although a close connection between mildew on the leaf and 
rot in the berry has not yet been demonstrated, it is not improbable 
that further investigations may prove such a connection to exist. 

THE PEAOH-LEAJP BLISTER. 

Blister and curl of the leaves of peach trees are not fatal in their 
effects, but either sometimes becomes severe enough to check the young 
growths and diminish the value of the crop. Curl and blister are two 
distinct effects, from two equally distinct causes. Leaf curl is caused 
by the attacks of the aphis or plant louse. When these pests are nu- 
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iiDerous on plants of any kind, their presence is indicated by the curling 
and shrinking of the leaf. Leaf blister is produced by fungi, and is dis- 
tinguished by the leaves becoming thickened and swollen into blisters, 
which are whitish or faintly reddish on the upper and hollow on the 
under surface. The leaves thus attacked fall off in a few weeks and new 
and healthy leaves are at once produced, and usually with but little 
effect upon the quality or quantity of the crop. From the circumstance 
that these diseased leaves are sometimes attacked by aphides, the blis- 
ters forming an agreeable asylum for these lice, it is frequntly stated 
that the blister is caused by insects, and the terms curl and blister have 
therefore come to be considered as synonymous by those who are not 
observant enough to perceive the difference between cause and effect in 
this case. Close observation would show that the blistered leaves are 
most frequently found to be entirely free from any of the aphis family. 

The predisposing cause to leaf blister has long been recognized, and, 
unlike some other diseases of the peach — the yellows, for instance — it is 
perhaps universal wherever climatic conditions may prove favorable to 
its existence. 

Its cause is entirely atmospheric, and it may be looked for, with a 
certainty of finding it, wherever sudden extreme changes of tempera- 
ture occnr when the leaves of the tree are in a young state, or, in some 
varieties, abont the time of flowering. 

In Britain, where the peach trees are generally trained on walls, and 
where mild winters are oftentimes followed by frosty spring weather, 
the tendency to leaf blister is so common that measures are usually 
taken to prevent it. Fifty years ago it was a common practice to cover 
the face of the wall upon which the trees were trained with evergreen 
boughs early in spring in order to guard the young leaves against injury 
from cold. Trees which were not protected in this manner would be 
often severely injured from blister on the foliage, and even one-half of a 
tree not protected would be attacked while the protected half would be 
perfectly clean and healthy. Portable glass coverings are now largely 
employed for this purpose. 

A change of 30^ in forty-eight hours in the early stages of growth will 
produce peach-leaf blister. The most notable, and most severe case 
which we have met was a faU of 40^ in twenty-four hours, with a cold 
northeast breeze j its effects upon a row of peach trees planted about 6 
feet from, and on the west side of, aboard fence, were, that in a few days 
the exposed tops were severely attacked by blister, while the lower por- 
tions, protected in some measure by the fence, were all but uninjured. 

It has been stated that this disease is contagious, and the advice has 
been given to cut down and burn every tree thus attacked to prevent 
its spread and the total destruction of peach trees. This disease, how- 
ever, is not contagious, and it is probable that none of these leaf diseases 
are so ; at least we have not had reason to consider them so from a lon^ 
observance of fungoid growth on plants. 

Many years ago an experiment was made here with ))eacli trees in ])ots 
and tubs which were grown in the orchard house. For the purpose ol 
exemplifying the origin of leaf blister several trees were removed to the 
outer air from an average temperature of 60^ to 65^^ varying from 75° 
to 80^ during the day, to 60° or 55^ during the night, and exposed until 
the temperature fell to 38o. They were then again placed in tlie house. 
In the course of a few days the leaves showed the effect of the cold and 
became badly blistered, but no blister appeared on other trees in the 
house, although the branches having blistered leaves were purposely 
interminglod with those which had not been exposed to cold. 



DIVISION OF GARDENS AND GROUNDS. 



39 



It has been recorded that in some seasons only certain varieties of 
peaches in an orchard will be affected with leaf blister, while other va- 
rieties are unharmed. Then, again, during a subsequent season, the 
varieties previously attacked will be unharmed, while those formerly 
exempt from the disease will be affected. This is accounted for by the 
condition of the growth at the time of a sudden injurious change of 
temperature. There is a certain period when the young leaves are most 
susceptible to such changes, and as this period is not reached at the 
same time by all varieties, some being earlier than others, it follows that 
some are injured while others escape. 

It is also well known that in some seasons there are no blistered leaves 
to bo found on any variety, the climatic conditions not being favorable 
to the development of the fungus. 

There is much in connection with the appearance of mildew on the 
foliage of plants which would indicate that it is in most cases the result 
of cold or aridity in the atmosphere, or, perhaps, rather in their com- 
bined action. This seems to be more particularly observable in fungi 
of the Urysiplie class. The foreign grape-vine, as well as many other 
European plants, such as the hawthorn, lilac, &c., when subjected to 
our dry, hot atmosphere, suffer much from mildew. Even when the for- 
eign grape is grown in glass structures, the utmost care must be taken 
in regard to ventilation during summer in order to avoid Erysiphe on 
the foliage 5 the admission of the outer air when it is 20° to 30© below 
that of the house will certainly affect the young leaves, at least those 
nearest the ventilator. It is a common observation that young roses 
may bo kept during the winter in a pit or frame, where for weeks or 
months they receive no ventilation whatever, but as spring advances 
and the increase of temperature necessitates ventilation, then mildew 
makes its appearance on the leaves. It may be said that this is the re- 
sult of careless management in the method of adnutting the outer air to 
the plants, but, nevertheless, the best of management will not always 
prevent it. 

A very dry air acting on tender leaves will cause an excess of evap- 
oration which will produce cold on their surfaces; it is, therefore, per- 
haps more than a mere figure of speech to say that the appearance of 
Erysipho on the leaves of plants is an evidence that, by some means or 
other, the plant is suffering from the effects of cold. 

The disease called yellows has long been known; indeed, it is more 
than probable that the disease manifested itself upon the first attempts 
at the culture of the peach in this country. Amherst College authori- 
ties state that it was destructive in Massachusetts one hundred and 
twenty years ago. The cause of the disease has been a matter of uncer- 
tainty since its first discovery, and the various opinions which have 
been expressed regarding it can hardly be enumerated. The exhaustion 
or original deficiency of certain elements in the soil has been, and stiU 
is, a popular explanation as to the cause of yellows, but what particular 
ingredient or ingredients are lacking, provided that this is the cause, 
may bo a matter of opinion. Dr. G^essmann, of Masaachusetts Agri- 
cultural CoUege, gives the following formula as a preventive, viz: 
400 pounds of acid bone phosphate, containing 60 pounds phosphoric 
acid ] 150 to 200 pounds muriate of potash, containing 100 pounds pot- 
ash; 100 pounds crude sulphate magnesia. This is worked in the soil 
for a distance of 10 feet about each tree. From experiments made at 
Houghton farm, the following mixture of commercial fertilizers is rec- 
ommended as not only preventing but curing the disease, viz : 25 pounds 
Kieserite, 100 to 160 pounds muriate of potash, and 460 pounds dissolved 
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boue black, this being the proper quantity for an acre. If the trees nva 
in an advanced stage of the disease, more muriate of potash is to bo 
added, giving about 4 pounds of this salt to an average-sized tree. It 
is very safe to remark, however, that no person ever succeeded in re- 
storing a tree in an advanced stage of the disease of yellows, and no 
one who has had any experience with it will ever make the attempt. 
The assumption that this disease is caused by a deficiency of particular 
elements in the soil cannot be sustained. 

It is a common observation that, when trees become weakened from 
impoverished soil, their foliage assumes a yellowish color. This is ob- 
served not only in the peach, but also in the pear, cherry, orange, &c. 
In fact, a yellow coloring of the leaves is a common index of a weak- 
ened condition of a plant. On grape-vines seriously affected by phyl- 
loxera at the roots, the young growths will assume a stunted, yellowish 
appearance, which is perceptible from a considerable distance. Peach 
trees on poor soil have been seen to make yearly stunted growths 
with yellowish foliage, while yielding small, prematurely-ripening fruit, 
and in fact, looking very similar to a tree having the yellows ; but such 
trees are probably as far as possible removed from any likelihood of 
contracting that disease. It is quite in accordance with the every-day 
experience of those engaged in the cultivation of plants, that the best 
method of restoring weakly trees, such as those just alluded to, is to 
enrich the soil, and it is also good practice to allow those that are in 
an advanced stage of poverty a more generous allowance than that given 
to those not so much in need ; hence the benefit which has seemed to 
result from the application of potash, &c., to the roots of peach trees 
having yellow leaves may lead to doubt whether the color indicated a 
result of impoverished soil only, or arose from the disease known among 
peach-growers as the yellotvs. The latter is understood to be contagious 
and can bo communicated to a healthy tree by pruning it with a knife 
previously used in cutting a diseased one. 

One writer observes that when the "symptoms of yellows are mild in 
character and limited in extent," the trees should be limed and manured 
vigorously. He adds : " Follow this up with a little judicious pruning, 
and you have done all that seems practicable towards preserving, if not 
curing, your affected trees.'' 

There is a difference of opinion regarding this contagious feature, 
some holding to the opinion that the disease is transmitted by contact, 
while others are equally convinced that it is not so transmitted. 

These seemingly conflicting opinions may arise from the supposition 
that all yellow indications of foliage result from one cause, which is not, 
wo take it, the case ; for all agree that when yellows is accompanied by 
a multitudinous growth of wiry, yellowish shoots on the older branches 
and stems, it is incurable. It may, therefore, be strongly suspected that 
in cases where an enrichment of the i^il has cured trees of a disease 
supposed to be the yellows, the yellow appearance of the leaves has 
been due to impoverished soil alone. 

Another cause of yellowness in peach leaves is that of the borer, which 
oftentimes does great injury by destroying and girdling the bark just 
at or below the surface of the ground. The result of this insect depre- 
dation is often mistaken for yellows. 

J. Fitz, in his work on peach culture, says : '^The ravages of the yel- 
lows, as far as I know, seem to be confined to the ISforthern and Eastern 
States and some portions of the West." 

Fulton, in his work on the peach, remarks that " the yellows is very 
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little known on the Delaware peninsula; what little we have seen of it,^ 
he says, "is supposed to have been introduced from ^Tew Jersey." 

Eutter, in his book on peach culture, remarks that the yellows ap- 
pear more particularly after unusually wet seasons." 

In the earliest writings on this subject the disease is referred to soil 
exhaustion, and the remedy suggested is to apply fertilizers, but we have 
ample proof that it is found on rich soils as well as on poor soils ; neither 
is it found on all poor soils, because it can be shown that, in many loc«ili- 
ties where it is seldom if ever found, such as on the Delaware and Vir- 
ginia peninsulas, the soil is quite as poor and impoverished as it is in any 
part of New J ersey where the disease is common. We are not prepared 
to admit that impoverished soil and neglected culture is the cause of 
the yellows in New Jersey and Michigan, and the converse of these 
factors, the reason why it is seldom found in the States of Virginia and 
North Carolina. 

We have for more than a quarter of a century been strongly impressed 
with the opinion that the virulent disease known as yellows has for its 
origin the injury which follows the action of frost upon unripened shoots 
in the fall. 

Our attention was first directed to this as a cause from the following 
circumstances: In the fall of 1851 w^e had several plants of the ever- 
green or Japan euonymus growing in a rich border, in a somewhat 
sheltered position. The weather, during August in particular, had been 
dry and warm. This condition of weather was followed by an abundance 
of rain and a mild temperature, which continued late and until vegeta- 
tion was suddenly checked by a severe frost. The eu©nymus plants 
started to grow luxuriously after the September rains, making strong 
succulent shoots, the points of which were shriveled and blackened by 
the first frosty night, and most of the leaves below^ the blackened parts 
dropped from the stems. It was observed that these injured plants 
were tardy in commencing growth in sirring, and the only buds that 
started were those at least one foot below the extreme points which still 
remained black and shriveled. This blackened portion was removed 
and no further special notice was given the plants that season. But 
after growing weather commenced in the following spring my attention 
was attracted to the quantity of young slender sprays which were grow- 
ing from the stems to within 10 to 12 inches from the surface of the 
ground. These stems were clothed with small yellow leaves, remark- 
ably similar to those which indicate yellows on the peach. 

When cutting down below these yellow shoots in the fall it w\as ob- 
served that the interior of the branches was discolored, and had an ap- 
pearance similar to what may be seen in a blighted pear branch ; by 
pruning still closer this discolored wood disappeared, and afterwards 
strong healthy shoots were produced showing no signs whatever of 
disease. 

This phenomenon appeared to bo so similar to the external evidence 
of yellows in peach trees that it led to further observations in that 
direction, all which have helped to confirm the opinion that peach trees 
which make late soft growths and are caught by severe frosts while ijgi 
this condition are those in which the yellows will speedily develop. 

So far as known no person has ever met with a case of yellows in 
peach trees cultivated in glass structures. Of course the number of 
peach trees cultivated in this way is very small when compared with 
the peach orchards of this country, but there have been many thou- 
sands of trees grown in this manner, and the trees have been procured 
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from the same sources as other trees which have been destroyed by the 
disease. 

Trees grown under a glass roof have every opportunity to finish and 
perfect their growth; the leaves assume. the various tints of autumn 
coloring and drop in a natural manner as their duties are brought to a 
close, and wherever peach trees, when in a normal condition, whether 
ISTorth or South, evidence a completion and maturation of growth by a 
gradual change of their foliage from green to other colors, varying in 
different varieties, there the peach tree will remain healthy and no 
danger need be apprehended of yellows. 

During the summer and fall of 1858 I had occasion to pass, several 
times each month, through a part of the county of Middlesex, l^ew Jer- 
sey, and the course of my journey led me past a very beautiful peach 
orchard of some 20 acres or more in extent and apparently about three 
years planted. The soil was good and the culture seemed perfect; the sur- 
face was clean and no weeds to be seen. The deep green color of the fol- 
iage over the whole orchard, so far as could be seen, was well calculated to 
arrest attention, and this lively color was retained until it was suddenly 
struck with frost. I had passed it the evening before the frost occurred; 
next morning, at a place some 12 or 15 miles further north, I observed 
that the themometer indicated 11 degrees of frost. Three days after- 
wards I again passed this orchard ; some few of the leaves had dropped, 
but they mostly remained on the trees somewhat blackened in color, 
though all hanging down in a wilted condition and showing unmistak- 
ably that their functions had been suddenly arrested. 

I observed that orchard for some years afterwards. The second sum- 
mer after this freezing the trees were badly affected with the yellows ; 
the branches were covered with the small wiry shdots so characteristic 
of this disease, which gradually extended, and, five years from the time 
that the trees were so promising, the entire orchard had been rooted 
out and the field set to another crop. 

It has always seemed to me that, if this orchard had been properly 
pruned immediately after the freezing, it would have passed through 
uninjured. If all the young shoots had been pruned back to hard and 
solid wood, all probabilities of contamination from the diseased portions 
of the shoots would have been prevented — and it is a commendable 
practice, for other reasons besides the above, to shorten in the points of 
the strongest young growths of peach trees, this being one method of 
thinning the crop of fruit. A heavy peach crop usually means much poor 
fruit, for which there is no demand. There seems reason for the asser- 
tion that, if the rule were strictly observed to promptly shorten back 
the shoots of all peach trees which have been overtaken by a cutting 
frost while such shoots are still in a growing condition and while th(5 
leaves are unchanged from their green color, we should probably liear 
less of the destruction of peach orchards by yellows. 

PEAR-TREE BLIGHT AND ORAOKING OF PEARS. 

Forty years ago it was customary to ascribe all pear-tree blights and 
cracking of the fruits, as well as most fruit diseases, to the absence of 
certain mineral matters in the soil. Wood ashes was a popular pre- 
scription; a good dressing was considered a remedy ; and where this 
application failed to prove effective, it was then claimed that there was 
a deficiency of iron in the soil, and a di-essing of iron filings was pre- 
scribed ; even hanging up among the branches of trees such articles as 
old horseshoes, old sicMes, and scraps of iron was seriously rccom- 



DIVISION OF GARDENS AND GROUNDS. 



43 



mended. After experiments had shown that these prescriptions were 
of no vahie, then electricity was assumed as the cause of blights and 
rots, which was equivalent to an admission that both the cause and 
remedy were alike unknown. About twenty years ago it was suggested 
that the active cause of decomposition in the case of pear and apple 
tree blight was of a fungoid character, and applications known to be 
fatal to fungi were then recommended and used with apparently good 
effects. 

The opinion has been advanced, and in some instances the advice has 
unfortunately been followed, that when a tree first shows evidence of 
having a blighted branch, it should be rooted out as being beyond re- 
covery. This is not good advice, for it is well known that trees, which 
have been so badly affected as to necessitate the cutting back of every 
branch close to the body of the trees, have again branched out and in 
time have borne good crops of fruit, and are no more liable to blight 
afterwards than any other tree which has never been attacked. Even 
where trees have been so badly affected that the entire stem had to bo 
cut over close to the surface of the ground, young shoots have come up 
and have speedily grown into sound, healthy fruit-beariug trees. 

The latest discovery regarding pear and apple tree blight indicates 
that it is caused by bacteria, a very low form of vegetable growth, classi- 
fied much lower in the scale than fungi. Bacteria, it is stated, locate 
themselves on tender portions of the twigs, such as the extreme points 
of growing shoots, or in the opening flowers, or, it may be, in very soft 
and moist portions of the bark, and, from these spots favorable to their 
attachment, they enter into the shoots, and from them to the larger 
branches and follow on under the bark. 

The experiments upon which the theory of bacteria, as the cause of 
blight, is based, are of much interest, and seemingly leave but little 
room to doubt its accuracy. 

The deductions which micrologists form from the observations made 
on bacteria, lead them to the conclusion that external applications can 
be of no value by way of prevention from blight, and that it is futile to 
endeavor to cure a blighted shoot, and that the only resource is to cut 
out a dead or diseased branch and remove it from the orchard. 

Practical orchardists will possibly have some opinions upon this point 
which may differ somewhat from the above conclusions. They will 
indorse the advice that it is useless ta try to resuscitate a dead Umb 
of a tree, and that the further advice to prune out dead branches is 
supremely superfluous 5 but the mere fact that the blight is caused by 
bacteria does not militate against methods which have been considered ^ 
valuable when the disease was supposed to be of a fungoid nature. The 
practice of coating trees, as far as can be done conveniently, with a 
lime wash containing sulphur has been frequently indorsed as a wise 
precaution by those who have tried it. It is asserted that no i)art of 
a pear tree covered with this wash has ever been attacked by blight. 
On tlie other hand, the opinion is held by those who have studied the 
bacteria, that they enter into the tree only by the tender buds, or at 
very soft, moist, succulent parts, and that they never attack the bark 
of the branches or trunk; hence, it is argued, lime covering of these 
parts cannot have any effect whatever in preventing bacteria from in- 
juring the tree and causing blight. 

This may seem sufficiently conclusive from a certain standpoint ,• at 
the same time it is not unusual to find blight on the stem or trunk of a 
tree where there are no tender buds or flowers for bacteria to enter, and 
yet they have found some means of entrance ; but it is proved so far 



44 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



that no blight has been perceived on any portion of a tree that is pro- 
tected by a coating of the lime mixture. 

It is conceded that the best remedy for the destruction of bacteria 
or of fungi on plants is sulphur, and when it is mixed with lime and ap* 
plied to the bark it forms a mechanical covering impenetrable to bacte- 
ria, and when acted upon by sun-heat, sulphui'ous gases are evolved 
to such extent that the sulphury smell is perceptible to those who walk- 
through an orchard on a sunny day where the application has recently 
been made. 

I do not know of anything that offers more successful results, reme- 
dial or preventive, or that will be more likely to be effectual in arresting 
or preventing the cause of blight on fruit trees than this application of 
lime and sulphur. It has been used more or less for the past twenty 
years, and has been reported upon favorably by those who have used it. 
The following is the method of i)reparing the wash : Take one-half bushel 
of lime and place it in a barrel, then add about 8 pounds of powdered 
sulphur and cover with boiling water in sufQcient quantity to properly 
slake the lime, the mouth of the barrel being covered until ebullition 
ceases, when it should be thoroughly stirred and more water added if 
the mixture appears solid.- . When used, it is diluted with water until it 
is of the ordinary consistency of comnaon whitewash. All parts of the 
tree that can be reached should be brushed over with this wash, and if 
the white -color is objectionable it can be darkened with lamp-black to 
the desired shade of color. To destroy mildew on plants, such as at- 
tack grapes, roses, &c., the barrel containing the mixture should be 
iilled up with water, and, when settled, a pint of the clear sulphur water 
should be used in 4 or 5 gallons of pure water, and the plants syringed 
with the mixture. There is no better or simpler mixture than this for 
the destruction of mildew on plants, nor anything which we have tried 
that proves so effectual. 

The fruit of some varieties of the pear are greatly injured by s])litting 
or cracking open when about half grown ; indeed, one of the very best 
known pears, the White Doyenne, has been almost thrown out of culti- 
vation on account of this disease, and several other first-class varieties, 
such as Beurre Giffard, Sheldon, and Flemish Beauty, are so liable to 
this malady that their extension and planting in orchards is greatly 
restricted on that account. The cause and prevention of this injury to 
these valuable fruits have long been matters of serious study^ the p'op- 
ular conclusion that the disease resulted from a deficiency ot some ])ar- 
ticular element in the soil was early advanced, but as authorities varied 
in their recommendations in regard to the special ingredient required, 
and as no good results followed the application of any of the ])roi)osed 
remedies, the only alternative which seemed satisfactory to fruit-grow- 
ers was that of abandoning the culture of varieties specially subject to 
the injury. The cause seems to be climatic, and the disease is therefore 
unlikely to be affected in any way by the nature of the soil or by any 
system of culture or any special application to the soil. The cracking 
is the consequence of a fungus growth upon the tender skin of the fruit, 
which apparently destroys its vitality, as it becomes hard and unyield- 
ing; and as the fruit expands and increases in size, the injured skin, 
being too hard for expansion, cracks open. This is the usual result with 
fruits injured by mildew, and the same effects may bo seen in the case 
of mildewed berries, grapes, and gooseberries. 

To say that this cracking of the pear is primarily caused by climatic 
influences seems a rather vague and indefinite reason, as we are not 
able to point out the particular conditions of climate which promote the 
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growth of the fungus ; we only know that shelter and protection will 
prevent it, and of this we have seen many proofs, both incidental and ex- 
perimental. It is not unusual to find in fruit exhibitions in cities sam- 
ples of the White Doyenne pears as fine and as free from cracking as 
jiny variety that could be named ; these fruits have been gathered from 
irccs growing in sheltered city yards which have received no special 
care or indeed culture of any kind. 

Several experiments have been recorded which tend to prove that the 
( luise is climatic 5 of these may bo mentioned that of a dwarf tree of the 
White Doyenne, which produced abundantly of cracked fruit when in 
the open garden, but which, when removed and planted iaa box in a 
cool greenhouse, ripened perfect, smooth- skinned, fine fruit. Another 
is that of a grower who had a row of dwarf pear trees of this variety 
which produced worthless, cracked fruit; of these, two were partially 
inclosed by glazed hot-bed sashes, four of which were set on end around 
the tree, thus forming a square inclosure open at top ; these were ele- 
vated about 18 inches from the surface of the ground, so as to include 
the larger portion of the top of the trees. Trees thus protected i)ro- 
duced fruit perfectly free from any symptoms of cracking, while contigu- 
ous trees were so badly attacked as to produce comparatively worthless 
fruit. This experiment was repeated for several years, each year the 
sashes being removed and placed on different trees, and always with 
the same result, the protected trees yielding perfect fruit, while those 
not protected were all more or less injured by cracking. 

These observations and experiments prove that the cause of the 
cracking of the pear is climatic, and that the culture of the soil, or, so 
far as is at present known, applications to the soil, have no effect what- 
ever in preventing this disease. 

THE HOT OF THE POTATO. 

The potato rot is caused by a fungus, Peronospora infestans. This is 
closely allied to the grape-leaf mildew, Peronospora viticolaj and is un- 
doubtedly fostered by similar atmospherical conditions. 

The mildew of the potato first attacks the foliage of the plant, form- 
ing patches on the under side of the leaves, and, under favorable condi- 
tions, it spreads rapidly and in a short time reaches the stems, the fun- 
gus thread running down through them to the tubers, which soon com- 
mence to decay. 

When potatoes are planted on flat, low-lying lands, they will soon cover 
the surface with a thick, heavy mass of stems and leaves, and when 
heavy dews prevail they become saturated with water, and their mas- 
siveness prevents the complete evaporation of moisture during the diiy, 
so that, as long as dews prevail, they never become thoroughly dry. 
The same conditions will occur during a period of dull and rainy 
weather. Under these circumstances the fungus grows rapidly, and if 
not checked it speedily destroys the crop. 

The rot will appear even on dry lands, if they are sufficiently rich to 
cause luxuriant growth, and the situation low. On hill sides the rot is 
not so virulent, because in these positions dews are not so prevalent, 
and are at all times slight, compared with the heavier dews in valleys; 
the moisture is quickly evaporated on hill-sides, owing to the better ex- 
posure to sun and to the movements of the air, just as grape culture is 
more certain, and the liability to mildew reduced to a minimum, on ele- 
vated sites. 

The practical deductions proceeding from the above considerations 
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will be, first, to select, when practicable, somewhat elevated fields for 
potatoes, and where snch specially favorable selections are not ayaila- 
ble, to plant in drills so widely apart that a clear space will be left be- 
tween the rows, so as to guard against the production of a dense cover- 
ing of foliage over the entire surface, and permit a free circulation of 
air through and among the plants. 

WILLIAM SAUNDEES, 
Horticulturist, Pomologist, Landscape Gardener^ 

and Superintendent of Gardens and Grounds, 

Hon. NouiviAN J. CoLMAN, Commissioner. 
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Sir : The distribution of seeds in accordance with the act of Congress, 
May 15, 1862, establishing the Department of Agriculture, has growu 
to be a business of the greatest practical importance to the agriculture 
of the nation. Prior to January 1, 1863, there were distributed to mem- 
bers of Congress and other persons throughout the Union 306,304 pack- 
ages of garden and field seeds. Since that time, the number which has 
been sent out annually has gradually increased, so that the amouut 
aggregated last year nearly 4,000,000 packages. The seeds, which are 
annually purchased by the Commissioner of the most reliable seedsmen 
and growers of seed throughout this and foreign countries, are, after 
being carefully tested, put up in small packages under the immediate 
supervision of the superintendent of the seed division, and are then 
subject to the distribution authorized by act of Congress. 

The amount appropriated for the purchase and distribution of seeds 
and plants for the fiscal year ending June 30, 1885, was $100,000. Large 
as this amount may seem to the casual reader, it is not suflacient to 
properly remunerate the statistical correspondents, were a fair price 
allowed them for the labor they perform. The Agricultural Depart- 
ment has a principal crop correspondent with three assistants in every 
county, and a general statistical agent in each State. The number of 
packages sent to the county correspondents during the fiscal year 
already referred to was 412,609, while the State correspondents received 
104,281. A careful record is kept in the offices of the chief clerk and of 
the chief of the seed division of each package, when, and to whom 
mailed. The present law in regard to the method of distribution re- 
quires that " an equal proportion of two-thirds of all the seeds, plants, 
and cuttings shall, upon the request of Senators and Eepresentatives 
and Delegates in Congress, be supplied to them for distribution among 
thoir agricultural constituents, and the person receiving such seed shall 
inform the Department of the results of their experiments therewith." 
In my opinion, no seeds ought to be distributed where the object is to 
Iiavo them tested without requiring a written report from the person 
receiving them. I would earnestly recommend, where special reports 
are desired, that the seeds and plants be distributed in sufficient quan- 
tities to enable the recipients to make a thorough test of their value; 
and where seeds are sent with the view of having such tests made, 
they should be sent to the most intelligent, painstaking farmers, who 
nob only know how to observe facts, but how to keep a correct record 
of them. 

The leading objects of the governmental distribution of garden, field, 
forage, and other plants may be briefly summarized as follows : 

1. To test the merits of new and valuable pla!Qts in different localities 
and soils. 

2. To thereby increase the annual average yield by the use of well- 
bred, fully ripened, perfect seed. 

3. To promote the best interests of all classes, in whatever industrial 

(17) 
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pursuit they may be engaged, by an increased improvement in both 
quantity and quality of agricultural products. 

It is a fact that in the equitable interchange of seeds and plants 
which has taken place between our own Government and those of for- 
c\^u countries our friendly relations therewith have been greatly 
strengthened and promoted. In no department of the General Goveru- 
uient has the expenditure of so small a sum been so productive of as 
much good as that expended in the introduction and dissemination of 
valuable seeds and plants. There are the most ample statistical data at 
hand in the carefully-kept records of the Agricultural Department to 
show that the increased production of wheat, oats, and other cereals 
and grasses, has, by reason of the wide distribution of improved vari- 
eties, paid tenfold the endre amount expended by the Department of 
Agriculture since it was established. 

The charges that are occasionally heard of the distribution of worth- 
less and common seeds, have, in the main, no substantial foundation in 
fact. They originate in many eases from carelessness in the time or 
method of planting, and in others in the pecuniarily-biased imagina- 
tions of writers. With the present method of applying a double test to 
ascertain the exact iiqt cent, of the vitality of the seeds now sent out 
from the seed division, the fault cannot be rightfully attributed to im- 
perfect seed. The complaints that the seeds sent out are improperly 
labeled, and are not true to name, may be, and probably is, a just one 
in exceptional cases, for in putting up so many million papers of seeds 
it would be very strange if no mistakes were ever made. The impor- 
tance, however, of disseminating seed of the best pedigree as widely as 
possible cannot be too strongly insisted upon by those who earn their 
bread by the sweat of their own brows. 

SEED lOTROVEMENT. 

That the subject of seed improvement has been too much neglected 
in the past, by progressive farmers, is a fact which all will admit. How- 
ever, with the incrensing intelligence of the farming community, very 
many thinking, working farmers have been forced to acknowledge the 
need of more accurate information on the subject of seed-breeding by 
means of crossing or hybridization. It is a subject not less in importance 
than the production of thoroughbred stock by such crosses and inter- 
mixture of blood as will tend to perfect development in the line of the 
objects sought to be attained. It is upon the recognition of this fact 
that I have, in the following paragraphs, endeavored to compile, from 
the most authentic sources, a series of facts bearing upon the subject of 
seed-breeding, with the view of inciting a still deeper and more abiding 
interest in the most practical methods of 

CROSSINa OR HYBRIDIZATION. 

The leading principle involved in seed improvement is that known as 
hybridization. In order to generate the best kinds of seeds, the most 
healthy plants must be chosen, and those which are the most early in 
resi)ect to season should be so insulated as to have no weak plants of 
the same species, or even genus, in their vicinity, lest the pollen of the 
weaker plants should be blown upon the stigmata of the stronger and 
produce a less vigorous progeny. 

In the majority of cultivated plants the two sets of organs, the pistils 
and stamens, are in the same flower. In some plants the pistils and the 
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stamens are in different flowers. In cucumbers, melons, and all of that 
family, they are in different flowers on the same plant. Sometimes the 
two kinds of flowers are borne by separate plants, as in the beet. In a 
perfect flower the usual arrangement is for the pistils to occupy tho 
center, and to be surrounded by the stamens. The parts most inti- 
mately concerned in the production of a seed are the ovule and the pol- 
len, the one to be fertihzed and the other the fertilizing agent. 

Crossing or hybridizing," says Thomas Meehan, editor of the Gar- 
dener's Monthly, "is a very simple process. We take tlie pollen dust 
from one flower and place it on the apex of the pistil of another. To 
make sure that the flower you wish to raise the seed from does not get 
its own pollen, it is best to open the flower before it naturally expands 
and cut off its antlers before they have a chance to throw out their pol- 
len. At the same time it is best to put the pollen of the male parent 
at once on the stigma. The stigma is usually not receptive, that is, has 
not the liquid exudation necessary for the effective reception of the 
pollen at this early stage, but it remains on the stigma ready for use 
when the stigma is ready to receive it. These precautions are neces- 
sary in order that wo may be sure the flower receives only the pollen 
we "desire it to receive. Some cover the flower after the antlers have 
been removed, until the time for the use of the pollen has arrived, with 
gauze to keep off insects that might bring other pollen, but this is 
scarcely necessary when done in the way suggested.'' 

POLLEN. 

PoUen," says Gray, who is the highest authority in botanical matters, 
*^ is the product of the anther, and is usually a powdery substance which, 
when magnified, is seen to consist of separate grains of delinite size and 
shape, uniform in the same plant, but often very different in different 
species or families. The grains are commonly single cells, globular or 
oval in shape, and of a yellow color. Pollen grains are usually formed 
in fours, by the division of the living contents of mother-cells first into 
two, and these again into two parts, which become specialized cells. 
As the pollen completes its growth the walls of the mother-cells are 
usually obliterated. A pollen has two coats. The outer coat is com- 
paratively thick, and often granular or fleshy. This is later formed 
than the inner, and by.a kind of secretion from it 5 to it all the mark- 
ings belong. The inner coat, which is the proper cell wall, is a very 
thin, delicate, transparent, and colorless membrane of considerable 
strength for its thickness. 

" The cavity inclosed by the coats is filled with a viscid substance, 
which often appears slightly turbid under the higher powers of ordinary 
microscopes, and, when submitted to a magnifying power of about 300 
diameters, is found to contain a multitude of minute particles, the 
larger of which are from one four-thousandth to one five-thousandth of 
an inch in length, and the smaller only one-fourth or one- sixth of this 
size. When wetted, the grains of pollen promptly imbibe water by en- 
uosmosis, and are distended, changing their shape somewhat, and ob- 
literating the longitudinal folds, one or more in number, which many 
grains exhibit in the dry state. Soon the more extensible and elastic 
inner coat inclines to force its way through the weaker parts of the 
outer, especially at one or more thin points or pores, sometimes forming 
projections when the absorbtion is slow and the exterior coating tough. 
In many kinds of pollen the grains, when immersed in water, soon dis- 
tend to bursting, discharging their contents. 
4 AG— '85 
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In others, and in most fresh pollen, when placed in ordinary aerated 
water, at least when this is slightly thickened by sirup or the like, and 
submitted to a congenial temperature, a projection of the inner coat 
through the outer appears at some point, and by a kind of germination 
^;rows into a slender tube, which may even attain to three hundred 
times the diameter of the grain, and the richer protoplasmic contents 
tend to accumulate at the farther and somewhat enlarging extremity 
of this pollen tube. 

" Commonly the pollen remains unaltered until it is placed upon the 
fstigma. The more or less viscid moisture of this incites a similar 
^ro\Tth, and also doubtless nourishes it, and the protruding tube at once 
penetrates the stigma, and by gliding between its loose cells buries it- 
self in the tissue of the style, descending thenpe to the interior of the 
ovary and at length to the ovules. Fertilization is accomplished by the 
action of this pollen upon the ovule, and upon a special formation 
within it. Consequent upon this an embryo is formed, and the ovule 
now becomes a seed. 

" Hybridization at the present time is only done by fresh pollen — in 
grains (cereals) and in potatoes. 

" Pollen contains much nitrogen and phosphorus, the two most precious 
of all the elements for the growth of plants, but in the case of most open 
flowers a large quantity of pollen is consumed by pollen-devouring in- 
sects and a large quantity is destroyed during long-continued rains. In 
order to compensate the loss of pollen in so many ways, the anthers 
produce a far larger amount than is necessary for the fertilization of 
the same flower." 

SAVINa POLLEN. 

*^ The improvement of races of plants is not destined to stand still, more 
than in the case of other improvements," says the Horticultural BevieiVj 
" and nothing would tend more to the speedy termination of an experi- 
ment than that we had control over the supply of pollen, so that we 
might use it when and where convenient to ourselves. We have had 
reports of failures in trying to keep a harvest pollen, from Australia, 
India, North America, and iTom many people in this country, but from 
none of them have we heard one word about the process of ripening and 
drying the pollen. Pollen fifty years old, in a herbarium, was found, 
under a microscope, to yield to moisture exactly as fresh-gathered pol- 
len would do, the little bags distending till they burst ; the matter dis- 
charged differed in no way from that of a recent anther. 

" Failures in saving pollen arise from want of thought. If the anthers 
become ripe or near to ripeness they will open during the process of 
drying, and we might just as well attempt to look up electricity as to 
secure the pollen grain from destruction. All that we have actually 
proved on the subject is this, that if we extract the anthers and stamens 
long before the anthers are ripe, the pollen in them will ripen and be in 
use and fit to cross after the lapse of six months, while pollen gathered 
when ripe and flying out of the anthers, though kept with the greatest 
oare, would not fertilize the stigma of the parent plant at the end of a 
month. 

" We believe the driest atmosphere we can keep in our rooms and 
drawers is far too moist for the preservation of pollen for any length of 
time after being actually exposed to it ; and we also believe that an 
anther would keep as long as a bladder under the same influences, and 
Uiatit is as impervious to moisture as the bladder, and therefore as ca- 
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])al)le of preserving pollen as is the seed-vessel of the fern of retaining 
rhe vitality of the seed — a fact that no one now questions." 

Papilionaceous tlowers — those of plants of the leguminous order, as 
he pea, so called from the butterfly-shape of their flowers — offer innu- 
rierable adaptations for cross-fertilization. '^The stamens of the Pos- 
qiteria fragrans (one of the Eubiacece)," says Fritz MuUer, in the Botan- 
i.sche Zeitung, '*are irritable, so that as soon as a moth visits a flower the 
authers explode and cover the insect with pollen. One of the filaments, 
which is broader than the others, then moves and closes the flower for 
about twelve hours, after which time it resumes its original position. 
Thus the stigma cannot be fertilized by pollen from the same flower, 
but only by that brought by a moth from some other flower. Endless 
other beautiful contrivances for this i)urpose could be specified." 

CROSS AND SELF FERTILIZATION OP PLANTS. 

In the compilation of facts relative to the effects of cross and self 
fertilization of plants, so far as it relates to seed production, I am largely 
indebted to the latest work of Charles Darwin upon the subject. His 
investigations have done much toward the solution of many of the most 
puzzling questions relating to interbreeding and self-fertilization. He 
has shown most conclusively that plants bearing hermaphrodite flowers 
can be interbred more closely than is possible with bisexual annuals, 
and are therefore well fitted to throw light on the nature and extent of 
the good efi'ects of crossing and on the evil eff'ects of close interbreeding 
and self-fertilization. Or, in other words, a crossed plant, seedling, or 
seed means one of crossed parentage 5 that is, one derived from a flower 
fertilized with pollen from a distinct plant of the same species ; and 
that a self-fertilized plant, seedling, or seed means one of self-fertilized 
parentage 5 that is, one derived from a flower fertilized with pollen from 
the same flower, or sometimes, when thus stated, ficom another flower 
on the same plant." 

The conclusion arrived at through the most careful and painstaking 
observations, extending over a period of many years, is that cross-fertili- 
zation is generally beneficial and self-fertilization injurious. This, in 
the experiments referred to, was shown, not only by the " difference in 
height, weight, constitutional vigor, and fertility of tjie offspring from 
crossed and self-lertilized flowers, but also in the number of seeds pro- 
duced by the parent plants. This cannot be attributed to the superiority 
of the crossed, but to the inferiority of the self-fertilized seedlings, due to 
the injurious effects of self-fertilization." *^ Whether the evil from self- 
fertilization goes on increasing during successive generations is not as 
yet known, but Ave may infer from my experiments that the increase, 
if any, is far from rapid. After plants have been propagated by self- 
fertilization for several generations, a single cross with a fresh stock 
restores their pristine vigor, and we have a strictly analagous result 
with oui' domestic animals. The good results of cross-fertilization are 
transmitted by plants to the next generation, and, judging from the 
A^arieties of the common pea, to many succeeding generations. But 
this may merely be that crossed plants of the first generation are ex- 
tremely vigorous, and transmit their vigor, like any other character, to 
llieir successors." 

Darwin claims with characteristic positiveness that the " advantages 
of cross-fertilization do not follow from some mysterious virtue in the 
mere union of two distinct individuals, but from such individuals having 
been subjected during previous generations to different conditions or to 
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their having varied in a manner commonly called spontaneous, so that 
in either case their sexual elements have in some degree been differen- 
tiated. And, secondly, that the injury from self-fertilization follows 
from the want of such differentiation in the sexual elements." Darwin 
farther remarks ^'that the advantages of cross-fertilization depend on 
the sexual elements of the parents having in some degree become dif- 
ferentiated by the exposure of their progenitors to dififerent conditions, 
or from their having intercrossed with individuals thus exposed, or, 
lastly, from what wo call in our ignorance spontaneous variation." He, 
therefore, who wishes to pair closely related animals ought to keep them 
under conditions as different as possible. Some few breeders, guided 
by their keen powers of observation, have acted on this principle, and 
have kept stocks of the same animals at two or more distant and dif- 
ferently situated farms. This same plan is also unconsciously followed 
whenever the males, reared in one place, are let out for propagation to 
breeders in other places. As some kinds of plants suffer much more 
from self-fertilization than do others, so it probably is with animals 
from too close interbreeding. The effects of close interbreeding on ani- 
mals, judging again from plants, would be deterioration in general 
vigor, including fertility, with no necessary loss of excellence of form ; 
and this seems to be the usual result. It is, Darwin says, a common 
practice with horticulturists to obtain seeds from another place having 
a very different soil, so as to avoid raising plants for a long succession 
of generations under the same conditions ; but with all the species 
which freely intercross by the aid of insects or the wind, it would be 
an incomparably better plan to obtain seeds of the required variety, 
which have been raised for some generations under as different conditions 
as possible and sow them in alternate rows with seeds matured in the 
(jld garden. The two stocks would then intercross, with a thorough 
blending of their whole organizations and with no loss of purity to 
the variety, and this would yield far more favorable results than a 
mere exchange of seeds." 

Such are the conclusions arrived at by the distinguished scientist re- 
ferred to. It will be seen that the practice of procuring fresh seeds 
from foreign countries and remote localities^in our own country, by the 
Commissioner of Agriculture, for subsequent distribution, is one which 
is in full accord with the best attainable light upon this important sub- 
ject. 

PRODUCTION OF NEW VARIETIES OP WHEAT BY CROSS-PECUNDA- 

TION. 

The improvement of agricultural plants by cross-fecundation is a sub- 
ject of the highest importance. It is quite as feasible as the hybridiz- 
ing or cross-breeding in animals. It often involves, however, very 
extensive inquiry, and when applied to the production of new varieties 
of wheat, the interests of the farmer, the miller, the baker, and the 
consumer are all to be duly considered. 

In addition to what has been given on this subject, it may be stated that 
in performing the operation it is not only necessary to guard against 
the fertilization of the ovary from its own anthers, but that it is requi- 
site that all the other anthers of the same ear, above the ovaries artifi- 
cially fertilized, should be extracted ; otherwise they would pour out the 
contents of their pearly globules to the relief of the feathery stigmas 
and disappoint the experimenter's hopes. For more than ordinary care 
is taken by nature that the grass tribe, which includes wheat, shall be 
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fertilized by its own pollen. An opinion has long prevailed that wet 
weather injures the grain while it is in blossom. This opinion is erro- 
neous, inasmuch as, in wet and very hot weather, fertilization is carried 
on within the chaff. " Often in moist weather," says Mr. Maunde, of 
London, England, '^have I felt much interested when, wanting pollen, 
I have held the straw and bottom of the ear in my warm hand for two 
or three minutes, watching for a crop of anthers. Quickly the ripest 
of them, stimulated by the warmth, would peep out from their seclu- 
sion, and, gently rising, give me a chance of capturing them ere they 
scattered their contents over the expectants beneath them. Sometimes, 
on leaving these excited ears and returning to them after 10 or 15 min- 
utes, I have found several anther-cases as empty as balloons, dancing 
to the breeze, as if joyous that in my absence they had scattered every 
pearl they possessed." 

In regard to wheat improvement, Prof. A. E. Blount, of the State 
Agricultural College of Colorado, says : 

There are many ways of running wheat out. Wheat after wheat in the same soil, 
witliout any regard to rotation ; using seed taken from the common bin or elevator, 
without its being selected before thrashing ; sowing imperfect shriveled grain, and 
sowing the seed too late, all tend to degrade wheat and run it out. Soil run in wheat 

ear after year not only loses its elements for producing a valuable milling variety, 

ut the ^raln itself sulTcrs a rapid decline. By non-selection and permitting a foul 
and foreign seed to become mixed with them, our best wheats deteriorate as rapidly 
as people densely packed in the poor quarters of the city. 

The system I have adopted in improviog and making bettor kinds is as follows : 

(1) Procure the best standard varieties from all sections, generally from the pro- 
ducers. 

(2) Sow at different times, and from the earliest ripe of the first crop select only the 
best for seed the next year. It is nob difficult to tell how a foreign wheat will suc- 
ceed after the first crop ripens, nor is it a difficult matter to select the best to sow 
again. All that is necessary is observation and some patience. 

(3) Cross in line, of the first crop, the best samples — one or two grains in each head — 
always using the stiffest straw and the most compacthead as the mother plant. Cross- 
ing is comparatively an easy operation. The time to do the crossing is quite difficult 
to fix ; it can be learned only by experience. Crossing varieties that have the same 
or nearly the same characteristics, not elements, produces much more valuable results 
than using those of diverse peculiarities. "Out of line," as in stock breeding, the 
''blood runs zigzag and crooked," generally producing scrubs in plants as well as ani- 
mals. For instance, smooth white varieties should be used one upon the other, bearded 
upon bearded, &c. Smooth and bearded white and red wheats can be crossed upon 
one another, but the selection of a valuable cross from the offijpring is a work that has 
but little value. The offspring will be as varied as a brood of chickens found follow- 
ing a hen whose parentage is of all the breeds. If the ''Australian" should be crossed 
upon the '*Defiance,"someof the grain would resemble the "Australian" and partake 
of its nature, some the "Defiance," while others would be "sports," or grain partaking 
of the characteristics and elements of both mixed up. Among these " sports" are found 
the best specimens to be bred up by selection. It requires three years — sometimes 
more — "to fix" a wheat (free from its tendency to sport) or to make it a fixed stand- 
ard that will not deviate from the course it has adopted. Selection only improves, 
crossing changes the qualities. 

By way of improving wheats my work has been directed upon over 300 varieties of 
seed obtained from almost every wheat-producing country in the world. Not a single 
sample received but has greatly improved by being raised here. All have improved 
in appearance, yield, and color, and over three-fourths in milling elements. So great 
has been the change for the better in most of them that the product bears but little 
resemblance to the seed received. The chemist, Clifford Richardson, at Washington, 
has analyzed 84 varieties of these wheats; in 1881, 33 kinds; 1882, the same and 15 
more, and in 1883-^84 the same with 36 new kinds. He says : " Among the individual 
States Colorado wheats are certainly the best which have been produced in this coun- 
try." (Report for 1882.) Inhislast analysis the milling elements have so improved that 
he puts Colorado wheats first of all in the world for good flour. 

In addition to the report of the chemist, Colorado enjoys the reputation of produc- 
ing more, for the past seven years, by 3 to 5 bushels' average, per acre, than any other 
State or country, and of having taken more first premiums. 
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IMPROVEMENT BY SELECTION. 

The selection of tlie best for seed, or the rejection of the poorest, has 
alw;ays been, strictly speaking, the only method of improving varieties. 
The careful selection of seed was recommended in early times. Columella 
and Oelsus and Yirgil speak of it. Improvement by selection is well 
known in the abstract, but it cannot be too often brought forward aud 
urged anew. 

Some seed-wheat of a choice kind, weighing 58 pounds per bushel, 
was improved by careful selection and treatment until an entire croi), in 
a few years, averaged 63 pounds per bushel. Ever^ year the best held 
was chosen for seed, the seed-wheat extra cleaned by fanuing-mill to 
blow out the lighter grains, then hand-sifted to get out the smaller 
grains, then the imperfect grains skimmed from the surface of the strong 
brine in which it was put as a preventive of smut ; thus only the largest, 
plumpest, heaviest grains were sown. That the soil alone did not pro- 
duce this change was shown by the fact that it took several years to 
bring the improvement about; and that then the improvement was 
shown when used on other farms. 

Dr. E. L. Sturtevant, director of the New York experimental station, 
in speaking of the importance of the careful selection and change of 
seed, says : 

Improve the character of tlio seed supply, eitlier through selection or by change of 
seed. At the New York station, in 1885, one variety of oats averaged over 30 bushels 
per acre more than another, and frequent illustrations could be given of the doubling 
of crops as between varieties, one better adapted to our conditions than another, or 
else from differences inherent in the variety. The problem for experimental action 
can then be the question as to what constitutoa this difference of potency in the seed, 
and in what way and to what extent can it be brought under our control, and what 
are its relations to climate, fertility, and culture. 

DIFFEI&ENCES IN THE SEEDS OF THE SAME PLANT. 

Mr. Frederic F. Hallett, of Brighton, some thirty years ago began 
systematic experiments on improving wheat. A single head, chosen for 
fine quality, irrespective of size or vigor, was 4| inches long and had 
47 grains. These grains were carefully planted in rows, one seed in a 
place, 12 inches apart each way. At harvest the plants were com- 
pared, the best head of this best plant planted the next year in the same 
way, and so on year after year, each year choosing the best head from 
the most prolific plant. The first year the best plant bore 10 heads, 
the second year 22, the third year 39, and the fourth year 52, the best 
head of which was inches long, and bore 123 grains. This was the 
origin of the famous Pedigree " wheat. He gave the name "Pedi- 
gree" because the process of improvement by selection was precisely 
analogous to that of breeding auimals to points and strengthening the 
heredity of the good points by " pedigree." His riper conclusions, given 
later (in the Trans. Brit. Assoc. Adv. Sci., 1869, p. 113), are that every 
fully-developed plant, whether of wheat, oats, or barley, has one ear 
superior in reproductive power to any of the others on the plant; that 
every such plant has one grain more productive than any other, and 
that this best grain grows on the best ear that the superior vigor of 
this grain is transmissible to its progeny ; that by selection this superior- 
ity accumulates j that the improvement is at first very rapid, but that 
in successive years it gradually grows less : that an improved type is 
the result, and that by careful selection the improvement can be kept 
up. Experiments conducted by Dr. Gustavo .Marck at the experiment 
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stations at Halle and at Leipsic, Germany, go to sliow that a larger, 
better, and more uniform growth is obtained from large seeds. The 
superiority is shown in tables of results, in every particular, in height, 
luxuriance of growth, uniformity, aggregate weight, number of pods, 
number of seeds produced, weight of seeds, quality of crops ; in fact 
every desirable characteristic was in favor of the larger seeds. Professor 
Lebemann, of Munich, Bavaria, has the same results. As to the opin- 
ion of many farmers that grains of Indian com selected from the middle 
of the ear are better for planting, I am unable to refer to any exact 
experiments on the subject. 

It is easier to deteriorate a crop by choosing bad seed, or even by 
carelessly neglecting the selection of good, than it is to improve an 
already good variety. 

Prof. James Buckman, of the Eoyal Agricultural College, has experi- 
mented with the seed of malformed and misshapen crop-roots (Trans. 
Brit. Assoc. Adv. Sci., 1862, p. 97). He found that when seeds derived 
from misshapen turnips and parsnips were used they produced even 
greater deformities than the parents presented. His conclusions are as 
follows : 

A degenerate progeny will, as a rule, result from the employment of 
seed from badly-grown roots, and, besides, the degenerate seed does not 
produce nearly so large a crop 5 and that, by selection, we may produce 
roots well shaped, and increase the probabilities of producing the best 
crop. Darwin (Animals and Plants under Domestication, 11, 243) cites 
his authorities for saying that in France, since the cultivation of beets 
for sugar, the plant has almost exactly aoubled its yield of sugar, and 
this has been effected by careful and systematic selection, the specific 
gravity of the roots being tested and the best roots saved for seed. 

IMPROVEMENT BY SELECTION AND CULTIVATION. 

"Improvement by selection is adding up, from generation to genera- 
tion, any special character. Sometimes the character itself, when pushed 
to excess, becomes a defect. When any variety has been improved up 
to a certain stage by selection, we reach a point beyond whiqh any fur- 
ther change in that direction is no longer an improvement ; then we 
must use selection to maintain the excellence already achieved. 

" Only the well-developed and fully-matured seed should be used, and 
the permanent " seed-patch" should be kept up to its original standard 
of excellence by an ample supply of fertilizers, domestic and, if need be, 
commercial, for it is necessary to give to the parent-stock such a quan^ 
tity of nutritious food as will keep it in good condition and impart to it 
that healthful vigor so essential to successful propagation. The seed- 
patch and " annual selection " should be handed down by the farmer to 
his posterity as an inheritance more valuable than evanescent gold." 

IMPROVEMENT OF BOBGHUM SEED. 

Prof. M. Swenson, of Ottawa, Kans., in an interesting communication 
to Oolman s Kural World, in the issue of November 5, 1885, says : 

Speaking from my own limited experience, I am certain that the sorghum cano ia 
susceptible of very great improvement. Last year I had a 40-acre field of cane, the 
juice of which contained an average of 15^ per cent, of cane sugar and but three- 
fourths per cent, of glucoeie. and this was almost entirely due to thorough cultivation 
and careful selection of seed. We had yields of cane this year, planted from the same 
kind of seed; and a ton of one would be worth double that of a ton from the other. 
This difference was aU due to difference in cultivation^ and it seems to me that this 
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is a very inviting field, and I trust it will be thoronghly investigated. I have no doubt 
that a few years of intelligent work of this kind will put us in possession of a cane 
that will take the front rank among sugar-yielding plants. 

In a letter of a later date Professor Swenson maps out the proper 
line for work, as follows : 

(1) To increase the amount of cane sugar in the cane and diminish the percentage 
of other soluble solids ; (2) to obtain a variety of cane that will ripen early, eo as to 
give the factories an early start ; and (3) to increase the size of the stalk, its ability 
to resist storms, and increase the yieldl 

THE VITALITY OF SEEDS. 



"The vitality of seeds is determined by the length of time required to 
disorganize them, as kept under ordinary circumstances. With care 
as to dryness, and partial exemption from the effects of the oxygen of 
the air, seeds remain vital for twice or three times the number of years 
given in the table. Kept entirely from contact with the air and moist- 
ure there is practically no limit to the length of time they may be kept 
intact. As to the amount of cold which the seeds of plants will with- 
stand without impairing their vitality, if dry, there is practically no 
limit, More than twenty years ago a test of seeds submitted to a bath 
of liquid sulphuric acid, rendered as cold as possible by artificial means, 
showed that the germ was not destroyed by the process. When taken 
out and sown in pots in the open air, they all germinated. Those which 
had been submitted to the severest cold germinated as readily and made 
as good and healthy plants as those not submitted to this extreme test.'' 

Wheat and other cereal grains, if not injured by insects or damp^ re- 
tain their vitality perfectly three or four years, but seeds of the previous 
year's growth are best. Grass seeds should not be depended upon for 
more than one year. The proper rule to be kept in view in the saving 
of all seeds for great lengths of time is, first, perfect dryness, at a tem- 
perature of not less than lOQo nor more than 130o, then packed in paper 
bags, inclosed in canvas sacks, and kept as near the freezing point as 
possible, and at the same time in a dry atmosphere. 

Many years ago Cobbett, in England, experimented quite largely in 
determining the duration of vitality in different seeds. Considerably 
later Vilmorin, in France, experimented in the same direction. The re- 
sults of the two varied widely, so widely, indeed, that the planter to be 
safe had best be governed by the lesser figures, except, possibly, in 
case of the melon family, the seeds of which are not so good previous to 
the fourth year as afterwards. We give the two lists as established by 
these experimenters : 



Variety. 



Artichokes 

Asparagus 

Boan 

Bean (kidney) 

Beet 

Broccoli 

Cabbage 

Carrot ri... 

Cauliflower 

Celery ........ 

Com , 

Cncmnber 

Egg Plant...... 

Endiye 



Cobbett 



Vilmorin. 



Teari. 
3 
4 
2 
1 
10 
4 
4 

. 1 
4 

10 
3 

10 
3 
4 



Years. 

5 
4 
6 
3 
5 
5 
5 
4 
6 



Variety. 



Kale 

Leek 

Lettuce 

Melon ., 

Onion 

Okra 

Pea 

Pumpkin 

Kadiah , 

Salsify 

Spinach. 

Squash.^..... 

Tomato 

Turnip'.....^. 



Cobbett. 



Vilmorin. 



Years. 
4 
2 
3 

10 
2 
2 
2 

10 
4 
2 
4 

10 
2 

• 4 



Years. 
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The best of seeds, shabbily treated, are liable to fail. Much wet, cold 
weather will prove fatal to some, while others will go right on ; moder- 
ate drought will destroy the germs of some, while others will withstand 
a protracted one. For instance, the experience^f all gardeners is that 
seed germs of cucumbers, squashes, melons of all kinds, lima beans, 
sweet corn, and wrinkled peas caunot survive protracted, cold, wet 
weather, while those of the carrot, beet, onion, turnip, lettuce, and sal- 
sify will withstand the trial a great deal longer. 

The careless or iuexperienced may plant too deep or too shallow, and 
the aim of the man, woman, or child, who is to run a farmer's garden, 
should be to inform himself regarding the characteristics of different 
seeds in this respect, so that bad results shall not follow. 

A committee of the British Association expended much time and 
money in making a fair and thorough research as to the age at which 
seeds would grow, and published the result of their work. It was shown 
that less than half of the corn three years old sprouted 5 millet seed, 
less than half; oats at three years were about three-fourths good, and at 
eight less than one-sixth ; wheat at three years a little over half, and 
at eight and nine years did not grow at all; rye at three years practi- 
cally none; barley at three years from one-half to two-thirds, but at 
eight and upwards did not germinate. It is unnecessary to say that 
these experiments can be entirely relied ui)on. The seeds were care- 
fully kept in waxed cloth and in sealed jars. 

On the other hand, Messrs. Tiegham and Gaston Bennier say that of 
a hundred peas preserved in the free air ninety afterward germinated; 
of a hundred inclosed with air in a sealed tube, only forty-five; while 
of a lot kept in carbonic acid gas none grew. Similar results were 
obtained with other seeds, showing clearly that all seeds should be 
stored where pure air may have full access to them. This difference of 
opinion shows that there is still a wide field for experiment. 

GERMINATION OF SEEDS. 

In 1860, a noted seedsman of Erfurt, France, M. Appelius, made the 
following statements regarding the germination of seeds : 

The method of testing a sample of seeds by their specific weighfc and density is 
good, but not infallible. It may frequently mislead, particularly in the case of seeds 
whose specific gravity differs little from that of water. For example, those cucurbi- 
taceous plants which are produced during cold seasons float upon the water and nev- 
ertheless germinate very well. Good seeds of the melon and gourd lose weight as 
they grow old without becoming bad. We conclude, therefore, in this case as in many 
others, that trial by water is not a sure test. The specific gravity af oily seed is often 
nearly the same as that of water, although in some cases heavier, as cabbage, for ex- 
ample. The lightest seeds are those of umbelliferous plants, such as carrots, parsnips, 
anise, &c., and of composites, such as lettuces, scorzoueras, «fec. In the first of these 
families the lightness of the seeds arises from the presence of an oil in the case which 
incloses the seed, and of air in the last. 

The test of heat and moisture, 59° to 75° F., is convenient and tolerably sure for 
clover, peas, and the cereals, but does not answer for those which require a long time 
to germinate. For these the best practical plan is to grow a sample in a pot. Even 
this will not always give a strictly correct indication of the germinating power of 
seeds, since the result depends, all other circumstances being equal, upon the care 
taken in sowing, the temperature of the air, the depth at which seed is sown, and 
the time of year, &c. Thus, the pips of apples and pears almost always germinate 
badly when the trial is made in pots soon after they are ripe, whilst they answer per- 
fectly if they are sown at the end of October or March in beds in the open air. For 
this reason it often happens that a sample is pronounced bad when in reality it is ex- 
cellent. Soil that is used to cover the trial seedlings also considerably affects the 
result. If rye-grass seed is sown in soil which retains moisture with average tenacity, 
and is buried 1 inch below the surface, seven-eighths of it grows in twelve days and 
proportionably fewer seeds geminate and require a longer period of time for it accord- 
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ing to deptli of planting, until at 6 inches the proportion is reduced to one-eighth of 
the quantity sown in twenty- three days. 

On the other hand, when rye grass is sown and simply harrowed in, it germinates 
without exception in five days. A tolerahly large numher of seeds come up slowly, 
and even with difficulty ; they are generally those which have a thick, tough skin. 
In this case it is a good plan to soak the sample in hot water, 167° to 185° F., for 
twenty-four hours. Notching, if performed with care, so as not to injure the embryo, 
assists germination^ Planted in the usual way, such seeds will lie dormant one or two 
years. Seeds of the palm usually grow very well on damp sawdust, the germinating 
end downwards and kept in a damp, warm atmCosphere. The spores of ferns and the 
seeds of orchids, which are very minute, come up rapidly if placed on peat in a pan of 
water. 

The frequent failure of garden seeds may he ascribed to too deep planting in a soil 
too dry. Perfectly hardy annuals are best sown late in the autumn or very early in 
tlio spring. 

Want ot success with seeds may be oftener attributed to bad management than to bad 
seeds. The success of seedlings raised under frames depends principally upon the 
regulation of moisture. 

It is known, too, that the seeds of these plants bear more female flowers than younger 
plants, that is to say, the plants are more prolific than those raised from seeds gath^ 
ered in a cold season and planted shortly after tUey have ripened. Good seeds of the 
melon and gourd lose weight as thov grow old ; at first they will sink in water and 
by the sixth year half of them will float without having become bad. We conclude, 
therefore, in this case as in many others, that trial by water is not a sure test. 

SUBSTANCES AFFECTING THE GERMINATION. 

M. Vogel, of the Bavarian Academy of Sciences, found that a mini- 
mum of carbolic acid was sufficient to kill everj trace of germination. 
He says : 

Among those most injurious in this respect are dilute acetic acid and carbolic acid, 
although the substances may be present in very small percentage. Solutions of hy- 
drocyanic acid, arsenic, phosphorus, <fec., were found to be much less injur] ous in the 
same proportion than those first mentioned. This explains the unsatislactory nature 
of experiments for the destruction of insects on plants by means of solutions of carbolic 
acid, the insects, it is true, being kiUed by a very weak Bolntion, while at the dame 
time the plants themselves rarely survive. 

CHANGUNG SEED. 

In the issue of the Corn Miller of March 5, 1885, 1 find the following 
pertinent suggestions : 

Changing seed has long been piacticed by farmers with excellent results, it often 
being attended with a largely inoroased crop. All farmers are acc[uaiuted with the 
fact that if some kinds of seed are not changed the crop will soon run out. This 
fact is true of grains, but applies to a larger extent to garden vegetables. For in- 
stance, the onion seed of Connecticut is imported from Tripoli and grows well there 
for one or two crops, but if the cultivation is long continued from the original seed, 
the onions soon are only of the size of acorns. Again, potatoes grow well in Louisi- 
ana, and as far south as the Bermudas, if the seed is taken there from a cool climate 
each year. Heavy oats, taken from the cool, moist climate of Canada and Northern 
Europe and grown in the Northern or Middle United States, will produce a better 
yield the first year than if grown on their native soil. One reason, and the principal 
one, for these facts is, that every plant has a native region which is limited in extent, 
and that when an attempt is made to grow it out of that range it soon deteriorates 
and requires to be renewed from seed ^rown in its native range. This is particularly 
true of sea island cotton, seed of which has been planted in every cotton-growing 
soil in the world, but which rapidly degenerates and can only be grown away from 
its native region by the constant use of fresh seed. 

These peculiarities of varieties of plants is what has brought the business of grow- 
ing seeds to so large proportions. Another reason why the change of seed is often 
beneficial to the farmer is, that the diseases which af&ict our crops and the insects 
which prey upon them prefer some varieties to others, and the diseases or insects will 
become more abundant in the localities where the varieties they most prefer are most 
cultivated. If, then, a new variety be introduced, one which is no better in any way 
than the other, only in so far as it is less subject to the ravages of insects, there is ad- 
vantage to be derived from the change. 
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The Department analyses of tbo average composition of American 
corn sliow that, in the matter of weight of nearly eleven hundred speci- 
mens, the heaviest corn comes from Virginia, North Carolina, Kentucky, 
and Louisiana, all of the Dent variety. 

Another analysis shows that American oats are higher in albuminoids 
than the I'ar-famed Irish grain. Oats in Scotland range in weight from 
42 to 50 pounds per bushel. In this country they vary from 20 to 45, 
and in rare instances 50, pounds. The weight of oats in the United 
States is usually less than in England or Scotland. The most common 
legal weight of oats is 32 pounds to the bushel* It varies from 30 pounds 
in Maine, New Jersey, and Pennsylvania to 34 pounds in Nebraska. 

Prof. A. E. Blount, of the Colorado Agricultural College, in a com- 
munication dated October 3, 1885, says : 

Every sample of wheat, oats, barley, and rye I have received from ?ill sourceH 
improves by being raised and selected liere. My experience, experimenting with 
seeds from all parts of tlie world, is, that our own are by far the most vital; a greater 
proportion of them germinate. 

The cereals can bo improved and bred up to as perfect a state of good qualities as 
stock. They arc as susceptible of improvement in every way. 

Seeds are at the foundation of farming, and good seed of good farming. Good seed 
in the hands of the good farmer is capable of turning a disastrous season into a 
successful one; of changing losses into profits; of bringing hope amidst discourage- 
ments. Good seed means vital seed; fixity of type; fecundity of product; adapt! ve- 
ness to locality. The la6t the user must secure ; the first three requirements it is 
among the duties of the distributor to furnish and of the farmer to pay for. 

SEED NOaiENCLATUEE. 

Whatever may be said in regard to the seed division and its manage- 
ment by interested or disinterested persons, the fact cannot be estab- 
lished that the different varieties of seeds that are distributed by the 
Department of Agriculture are sent out under any other name than that 
received from reliable seedsmen from whom the seed was purchased. In 
the distribution of seeds from this division the tricks of the trade are not 
indulged in. No new names are affixed to old and well-known varieties. 
As the distribution is gratuitous on the part of the Government, those 
in its employ have no valid reason for multiplying names or substituting 
high-sounding terms for the original ones. The people are rapidly com- 
ing to a practical knowledge of the fact that there are far more names 
in many of the extemporized catalogues of fiirm and garden seeds, than 
there ever are of distinct varieties in actual cultivation. 

Dr. E. L. Sturtevantjin his recent address before the National Grange, 
made the following statement in regard to the importance of nomencla- 
ture : 

Of what service to report a variety of com as the best variety for certain defined 
conditions of climate, when seed purchased under the name probably will be ditfereut 
according to the source whence obtained? Of what use to recommend an oat, so illy 
tlescribeci that no one knows even the proper variety, and no two seedsmen's seeds, 
purportiug to be of the same variety, gives plants of like habit or appearance ? 

In his last annual report he says : 

It is extremely desirable that each variety of vegetables should be known among 
both seedsmen and gardeners under one distinctive name. In many of our garden 
vegetables conformity to type can only be secured by the most careful selection of 
seed plants. 

In earnestly urging the necessity of reform in nomenclature he calls 
attention to the fact that it is a work which necessitates the study of 
many varieties under different conditions of soil and climate, and that 
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one of the most valuable works that can be carried on by experiment 
stations is an attempt to establish a true nomenclature and description 
of the varieties of vegetables grown in our country and the bringing to- 
gether as synonyms all the names that are applied to each individual 
variety. 

In speaking of the many different names under which single varieties 
are sold, he mentionp, the French Horn or very Early Scarlet Forcing, 
one of the earliest varieties, as being sold under eleven or more different 
names. In the report of 1883 it was shown that the Philadelphia Extra 
Early pea had seven different names. 

The tendency [says Dr. Sturtevant] that exists among seedsmen to rename i>articii- 
larly desirable varieties is well illustrated in the cases already referred to. While ad- 
mitting that the word "variety " as applied to vegetables is not specifically defined, it 
is nevertheless evident that the difference between two varieties should be greater than 
between normal individuals of the same vaiiety ; and it is because the samples we 
call synonyms have not shown these differences that we are led to pronounce them 
as such. So long as two distinct investigators cannot be sure that they are experi- 
menting upon the same kind of plant their results cannot be strictly comparable. 
Even professional botanists have not recognized the importance of variety as a factor 
in their experiments. Just so fast as we obtain diagnostic points in our vegetables 
may wo hope to succeed in our attempts at close identification. 

Mr. W. J. Green, of the Ohio experiment station, says he has a " cer- 
tain pea under twelve different names, from as many seedsmen, but 
that they are all so near alike as to make distinction impossible except 
by the most careful comparison." He further says, " that when a per- 
son pays a high price for a mere name, he feels like expressing his 
opinion of the seedsman from whom the purchase was made in the plain- 
est possible Anglo-Saxon." This reprehensible habit of t-enaming old 
things is one which all honest seedsmen are, or should be, prompt in 
condemning. It tends to the greatest possible confusion in seed nomen- 
clature. This uncalled-for multiplication of high-sounding names for 
some old variety is not confined alone to seeds. The same cause for com- 
plaint is common in regard to plants and fruits. In regard to seeds, it 
would be infinitely better for reliable seedsmen to cut down the list of 
varieties, carefully excluding from their catalogues all that are known 

be worthless. 

METHODS OF DISTRIBUTION. 

It is becoming more and more evident that there should be, as sug- 
gested in your address to the convention of delegates from the various 
agricultural colleges and experimeut stations held in the seed division 
building, July 8, 1885, some very important modifications in the method 
of distributing the seeds which are annually sent out. 

An increased appropriation could be very advantageously used in co- 
operating with the directors of experimeut stations in the various States 
in securing and tabulating, for the use of the Department and for pub- 
lication and general distribution, the reports relative to the adaptation 
of the various varieties of seeds for special localities in the various States 
where tested. Such annual or, still better, quarterly reports from expe- 
riment stations, agricultural colleges, county and subordinate granges, 
farmers' clubs, and other agricultural organizations, would, when care- 
fully compiled, form a most valuable addition to our current agricultural 
literature, and would be more eagerly sought for and read by thinking, 
working farmers, than almost any other information relating to what 
must ever be the most important and leading occupation of mankind. 



SEED DIVISION. 



61 



In coDcliision I herewith annex the iiowing tabulated statement: 

Tabulated stalement showing the quantity and kind of seeds issued from the seed division 
of the Agricultural Department, under the general appropriation act of CokgrcsSj from 
July 1, 1884, to June 30, 1885. 



Description of seeds. 



Vegetable 

Flowers 

Herbs 

Tobacco 

Tree 

Sunflower 

Opium poppy 

Pyrethrum 

FIELD SEEDS, 

"WTieat 

Oats 

Corn 

Barley 

Buckwheat 

Eye 

Sorghum 

Turnip 

Sugar beet 

Mangel-wurzel 

Grass 

Clover 

Cow-pea 

Millet - 

Bice 

TEXTILE. 

Cotton 

Hemp 

Jnte 

Bamie 

Grand total 



197 
175 
10 
13 
59 
1 
1 
1 



Senators 
and 
Members of 
Congress. 



Packages. 
2, 446, 307 
464, 898 



159. 967 
654 
510 



19, 
422. 



1, 223 



34, 898 



3, 600, 421 



Statistical 

coiTe- 
spondents. 



Packages. 
147, 401 
104,760 



707 
18, 072 
123 



20 



20, 248 
2,196 
33 
16 
'8 



136 
102, 008 
16, 668 
22 
44 
29 
4 
50 



49 



412, 609 



State corre- 
spondents. 



Packages. 
43, 034 
23, 325 



580 
20 



3, 574 
29, 930 
3, 574 



234 



104, 281 



Miscel- 
laneous ap- ( 
plicants. 



Packages. 
352, 913 
171, 967 
334 
7, 041 
2, 528 
1, 707 
56 
143 



1,753 
1, 167 
950 
148 
108 



, 867 



1, 124 
78 
2, 094 
628 
114 
284 
4 



775 

n 

2 

119 



650, 515 



Hon. IjfORMAN J. OOLMAN, 

Commissioner. 



WM. M. KING, 

Chief of Seed Division. 



REPORT OF THE BOTANIST. 



Sm : I have the honor to submit a report upon subjects which have 
received the attention of the botanical division during the current year. 
It relates, first, to foreign medicinal plants, which it is believed might 
be successfully introduced into cultivation in this country 5 second, to a 
number of our native medicinal plants, which it is desirable to render 
familiar to the public on account of present and prospective value ; and 
third, to the characters of fungous plants, and to some special forms of 
their manifestation in the production of destructive plant diseases, pre- 
pared by the assistant botanist, F. L. Scribner, and others. 

For a number of years past the attention of medical men and phar- 
macists has been unusually attracted toward the subject of medicinal 
plants, both native and foreign, and the last annual meeting of the 
American Pharmaceutical Association, by resolution, requested the 
Commissioner of Agriculture to take measures for the introduction into 
cultivation in this country of such of the important foreign medicinal 
plants as would be adapted to our climate, in order that they might be 
readily obtained in a fresh state, and that another industry might be 
added to our country's resources. It is represented that many hundred 
thousand dollars are annually sent abroad for drugs and medicinal sub- 
stances that might be produced at home. There is no doubt at all that 
many of the most important medicinal plants, as the opium poppy, the 
rhubarb plant, the licorice plant, arnica, belladonna, digitalis, and 
many others are perfectly adapted to our climate and could be cultivated 
in perfection, as we know with respect to some of them from experiments 
made many years ago. Some other semi-tropical products, as ginger, 
cinchona, vanilla, jalap, and sarsaparilla, may in all probability be suc- 
cessfully cultivated in the extreme southern portion of the country, and 
it would seem well that means should be taken to give such plants a 
proper trial. 

A new and powerful anaesthetic remedy, prepared from the leaves of 
a shrub called coca, or, botanically, Erythroxylon coca, has been re- 
cently introduced into medical and surgical practice. 

This shrub is a native of Central and South America, and on account 
of the difficulty of obtaining the leaves in a fresh and active state, it 
has been thought highly desirable that the growth and cultivation of 
the plant should be attempted in some locality within our own borders. 

With respect to our native medicinal plants and drugs, their collec- 
tion and traffic have been very generally extended during the last de- 
cade, so that thousands of people in different parts of the country, 
notal3ly in the mountain regions of North Carolina and Tennessee, and 
in other Southern and Western States, are employed at certain seasons 
of the year in this enterprise. Fears are expressed that some of these 
plants are becoming exterminated in their native habitats ; and in re- 
spect to some of them, as, for instance, the ginseng plant, the time has 
come when they may probably be made the objects of profitable culti- 
vation. 

(63) 
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FOEEIGN MEDICINAL PLANTS. 

OPIUM. 

This important drug is the concreted juice which exudes from wounds 
or incisions made in the capsule (pod) of the poppy {Paj^aver somni- 
ferum). The principal supply in commerce comes from Hindostan, Per- 
sia, Turkey, and Egypt. It is stated that the best ground for the cult- 
ure of the poppy is a light soil with a rocky subsoil. The ground should 
be rich and dry. In Smyrna the sowing usually commences in Octo- 
ber. In that climate the growth progressed slowly throughout the 
winter months. When the plants attain a height of 2 inches they are 
thinned out to the required distance and hoed. This operation is re- 
peated occasionally, as may be necessary. The plant ordinarily reaches 
the height of 2 or 3 feet, but in rich soil sometimes becoming 5 or 6 feet 
high. It begins to produce flowers usually about the 1st of May. Soon 
after the fall of the flowering leaves the pods begin to enlarge and 
are matured in two or three weeks. The flowering continues on the 
branches or on other plants through two or three months. The busi- 
ness of collecting the opium begins in the latter part of May and con- 
tinues until the middle of August. When the capsule is mature incis- 
ions are made through the outer skin with a peculiar knife, when the 
juice exudes in small drops which soon harden, so that in a few hours 
the opium may be collected. One company of men are employed in 
making incisions upon such plants as they judge to be in a fit condition, 
and they are followed in a few hours by others who collect the soft juice 
by scraping it off and placing it on a tin plate held in the hand. When 
a sufficient quantity has been collected it is transferred to a leaf, in 
which it is enveloped. Only the best quality is treated in this way. 
The inferior is removed into a shallow wooden tub, in which it is left a 
few days to dry, and then rolled in balls of various sizes and enveloped 
in leaves in the same manner as that of the first quality. The work of 
collecting is performed both by men and women. The poppy is an ex- 
ceedingly tender plant, the growth of which is attended with many 
dangers before reaching maturity. A slight frost, continued rains, or 
great heat may ruin the crop of a whole district in a very short time. 

The opium poppy is cultivated in several parts of Europe, especially 
in the northern departments of France and in the south of Germany, 
mainly for the seeds from which is obtained an oil, called poppy-seed 
oil, which is employed for culinary purposes, and in the manufacture of 
soap, &c., as a substitute for olive oil, but in both countries good opium 
is also produced. 

The poppy plant has been tried in this country in Connecticut, Ver- 
mont, Kew York, Pennsylvania, Wisconsin, Kansas, and other States, 
including California. There is no doubt that a good quality of opium 
can be produced here. The mode of cultivation would necessarily vary 
some to correspond with the variations of climate. In the Northern 
States the time of sowing is from the 5th to the 20th of May. In the 
Southern States it could be sowed earlier, and in that warmer climate 
it might be expected that there would be less risk of frost, and the pro- 
duction of a better quality of opium. The plant is sufficiently matured 
to commence gathering the opium in about ninety days. Full directions 
for the culture and gathering are given in the Agricultural Eeport for 
1870. The experiments that have been made in this direction do not 
seem to have been very satisfactory, on account of the much greater cost 



REPORT OF THE BOTANIST. 



65 



of labor in this country than in Europe and Asia. Probably it might 
be made proli table by farmers as one of a number of crops, iand by small 
cultivators who could command labor at moderate i)rices. 

PERUVIAN BARK. 

I:^^ext to opium in importance as a medicinal vegetable is the cin- 
chona tree, which produces Peruvian bark, from which is prepared qui- 
nine. This tree is a native of the tropical portions of South America, 
growing in the mountainous regions of Brazil, Peru, Yeuezuela, &c. It 
has been successfully introduced into the East Indies, Java, and also 
in Jamaica. We have not in this country the climatic conditions for 
growing this tree, unless possibly some portions of Florida or Southern 
California should prove suitable. 

Licorice — Glycyrrhiza glabra. 

This is an herbaceous perennial plant of the order Legiim mosce^ which 
grows to the height of 3 to 5 feet, furnished with many large, alternate, 
pinnate leaves, and with violet or purple flowers like those of a pea. 
It is a native of the south of Europe, Syria, Southern Eussia, Persia, 
and Barbary, and is cultivated not only in those countries, but in 
France, Spain, Germany, Sicily, and England. Some attempts have 
been made at its cultivation in this country, but without much satisfac- 
tion. The part of commercial importance is the root and an extract 
made from it. The plant requires a deep soil, alluvial or sandy loams 
being the best, in which the roots spread and extend to the depth of 2 
or 3 feet. The process of digging them from the ground is a laborious 
operation. They require three years' growth before they acquire the 
proper size for commercial use. They are very largely used in medici- 
nal preparations, in confectionery, and in breweries. Immense quan- 
titiest are annually introduced, into this country, Nearly 40,000,000 
pounds of the root and over 1,000,000 pounds of the extract were im- 
ported in 1884. The long time required for the maturity of the plant 
will be a hindrance to its cultivation in this country. Still there are 
probably locations where it might be advantageously introduced. 

Bhtjbarb — Bheum officinale. 

Several species of Eheum seem to be employed in the production 
of the various kinds of the rhubarb of commerce, as Rheum comimctum^ 
E. palmatum, B. undulatum^ &c. They are indigenous to several coun- 
tries of Asia, principally Eussia and Turkey, and are very similar in ap- 
pearance to the common garden rhubarb, but of larger size. The root 
is the part which is medicinally employed. Of the crude roots there 
were imported into our country in 1884 about 124,000 pounds. The 
pla^t has been successfully cultivated in England, and some attempts 
have been made in the same direction in this country. Undoubtedly 
many parts of our territory are well suited to the cultivation of the 
plant, which requires as much as four years to reach maturity. They 
require a rich, deep soil and thorough cultivation. The plants may be 
started for the first year from seed in nursery rows, and then trans- 
planted to permanent beds. 

Vanilla l^^A.'^s—Yanilla j[)lanifolia. 

Although this substance is little employed in medicine, it is largely 
used for flavoring chocolate, confectionery, ice cream, &c. The plant 
is a native of Eastern Mexico, perhaps also of the West Indies, from 
6 AG— '85 
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whence it has been introduced into other tropical countries. It belongs 
to the orchid family. " Though most of the vanilla of commerce is 
derived from plants growing wild in the forests, yet much is the prod- 
uct of a species of cultivation which is very simple. All that is neces- 
sary is to cut a slip of the stem from the lower part and plant it near 
the trunk of a tree, attaching it by cords. The plant immediately takes 
root in the bark of the tree, and sends out air-roots, which, reaching 
the ground, fix themselves in the soil." It also climbs the trees by 
means of the aerial roots. It begins to bear fruit in three years, and 
continues productive for thirty or forty years. The leaves are fleshy, 
dark-green, oval, and sessile. The pods are usually 6 to 8 inches long, 
a quarter of an inch thick, nearly straight, and within the tough outer 
coating contain a soft black, pulpy matter, filled with minute, black, 
shining seeds. This interior pulpy portion has a peculiar agreeable 
odor, and a warm, aromatic taste. 

There is reason to think that this plant may be successfully culti- 
vated in Southern Florida. 

There was imported into the United States in 1884 over 75,621 pounds 
of vanilla, having a value of over $357,821. 

Marsh-mallow Hoot— Althea officinalis. 

This is a plant of the mallows family (Malvacce), native in many parts 
of Europe and Asia. It has a perennial root, from which are sent up 
annually a number of erect leafy stems Irom 2 to 4 feet high, branching 
toward the top, producing leaves and flowers much like those of the 
comnjon hollyhock, but smaller. It prefers saline locations, as marshy 
river banks, and low coast land. It has become naturalized to some 
extent on the salt marshes of the coast of Kew England and New 
York. 

The roots are the part principally employed, although the leaves and 
flowers possess the same properties. They are called demulcents, hav- 
ing a mHd, soothing action on the mucous membranes, useful especially 
in coughs and for external application on inflamed surfaces. It is much 
employed in confectionery. The roots are collected in {lutumn from 
plants which are at least two years old. Our commercial supply is ob- 
tained from Europe, but we have much marshy land which might be 
advantageously utilized by introducing these plants. 

OTHER PLANTS. 

Many other minor medicinal herbs could undoubtedly be cultivated 
with us. Among them may be named camomile, arnica, belladonna, 
digitalis, and colchicum. Peppermint and spearmint have been suc- 
cessfully and to a considerable extent cultivated in Michigan and New 
York. 

Pyrethrum has recently been cultivated with great success and profit 
in Oalifomia, chiefly for its use as an insect-destroying powder. 

NATIVE MEDICINAL PLANTS. 

Jeffersonia diphylla — Twin Leaf; Bheumatism Root, 

A small herbaceous perennial, of the order Berheridacece. The rhi- 
zoma or root-stalk is thick and short, emitting a mass of matted fibrous 
roots. From the root-stalk is sent up a number of long-stalked, erect 
leaves, the leaf and stalk when mature being a foot or more in length. 



BEPORT OF T3E BOTAimST. 



GT 



The leaf is curionsly parted into two halves, giving rise to the name 
twin leaf.'' As a whole the leaf is round-ovate in form, with the base 
deeply heart-shaped. When mature it may be 6 to 9 inches in diame- 
ter. It is smooth and with the margins entire or wavy-toothed. There 
are three to five principal veins to each half, which proceed from the 
point of junction and ramify to the surface. The flowers come from 
the root on one-flowered naked stalks (scapes), which rise nearly to the 
height of the leaves. The flower has about four linear-oblong sepals, 
which drop off upon its opening 5 within these are eight oblong white 
petals, three-fourths to 1 inch long, and spreading and soon falling off. 
There are eight stamens, gne before each petal. The ovary is roundish- 
oval, one-celled, becoming obovate, and when ripe opening at the top 
by a transverse lid. This plant grows in rich, shady woods, from West- 
ern Kew Yotk to Wisconsin, and sparingly southward along the Alle- 
ghany Mountains. It is most abundant in the Western States, from 
Ohio to nUnois and Kentucky. It is named in honor of Thomas Jeffer- 
son. It has a popular reputation as a stimulant-tonic, especially for 
the cure of rheumatism. Plate I. 

Ilex oassine — Yauponj Oasaena, 

A small tree, 15 to 25 feet in height, or only a shrub, growing in the 
Southern Atlantic and Gulf States, near the coast and in the southern 
part of Arkansas. It is said to reach its greatest development in the 
river bottoms of Eastern Texas. It is a handsome evergreen. The leaves 
are three-quarters of an inch to an inch and a half in length, thick, smooth, 
shining green above, pale beneath, mostly of an oblong or ovate form, 
sometimes entire on the margins, sometimes with small obtuse teeth. 
They are alternate and very short stalked. The flowers are in small 
clusters in the axils or points between the leaf and the twig. They are 
white and minute, the parts requiring a glass for their plain discrimina- 
tion. The calyx has from four to six obtuse teeth. There are from four 
to six sepals and as many stamens. The ovary develops into a small red 
berry, becoming black, of the size of a small pea. These berries consist 
mostly of the two to four bony seeds which they <5ontain. The leaves 
have a peculiar intoxicating property, and were used by the Indians 
under the name of black drink, both as a medicine and as a drink of eti- 
quette at their councils. Professor Venable, of the University of Korth 
Carolina, has recently made an analysis of the leaves, and states that 
they contain a small percentage of caffeine, or the peculiar principle 
found in coffee and in the mate, or Paraguay tea (Ileoo paraguayensis), 
of South America. The leaves of the Dahoon holly (Ilex ddhoon) tire 
said to have similar properties. Plate II. 

Ehamnus pueshianus — Oascara Sagrada. 

This shrub or tree grows on the Pacific slope from Northern Cali- 
fornia northward to Oregon and Washington Territory. It is also spar- 
ingly found in Idaho and Montana. It varies much in size according 
to location, in some places occurring only as a largp shrub 10 to 12 feet 
high, in others becoming a small tree of 20 to 40 feet in height and a 
foot or more in diameter of trunk. The leaves are elliptical in form, un- 
divided, from 2 to 6 inches in length, 1 to 3 inches in breadth, with very 
fine teeth on the margin, or sometimes nearly entire. The petiole or stem 
of the leaf is half an inch to an inch long, and, with the young twigs 
and the under side of the leaves, is covered with a fine brownish pubes- 
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cence. There are ten or twelve pairs of strong ribs or veins on each 
side of the central midrib. The flowers are small and occur in clusters 
of ten to twelve, which proceed from the axils of the leaves, there being 
one common stalk or peduncle, and a more delicate pedicel for each 
fiower. The flowers are greenish in color, with five acute sepals and as 
many smaller hooded petals, which are divided at the point. They also 
liave each four or five stamens, and a short three to four cleft style. Tlie 
flowers are succeeded by small black berries of the size of a pea, which 
have a thin pulpy exterior, the main portion consisting of three bony 
nutlets or seeds. 

The bark possesses very active cathartic properties, and has been re- 
cently introduced into medical practice, and large quantities are annu- 
ally gathered in Oregon for the drug trade. The bark of Bhamnus ca- 
tharticus of Europe possesses cathartic properties and has been medici- 
nally employed for a long period. Probably this property is common 
to many species. In California there is a species called Bhamnus cali- 
fornicus, the bony seeds of which have been jsometimes employed as a 
substitute lor coffee, although they contain nothing of the peculiar prin- 
ciples of the true coffee. Plate III, Fig. h, flower enlarged 5 c, trans- 
verse section of fruit. 

Cassia marilandica— Tri?c7 Senna; American Senna, 

The genus Oama belongs to the order Leguminosw, and is very ex- 
tensively diffused over the globe, and includes some four hundred spe- 
cies, mostly herbaceous, but some shrubs and some trees. The common 
medicinal senna consists of the leaves of two or three species of Cassia 
which grow in Egypt, India, and Arabia. 

In the United States we have about twenty herbaceous species, only 
one of which, Cassia marilandica, has obtained reputation for medical 
use. This is a vigorous plant, having a perennial root, the stalks, many 
from the same root, growing 4 or 5 feet high, with numerous alternate 
large pinnate leaves, 6 or 8 inches long, and composed of about eight 
pairs of oblong-lanceolate leaflets of a light-green color, which are about 1 
inch to inches in length, smooth, tipped with a very short bristle- 
like point. Near thebase of the leaf-stalk is a small dark-colored stalked 
gland of unknown use. The flowers grow at .and near the top of the 
stem in short racemes from the axils of the upper leaves and are each 
about one-half inch long. The sepals are five, oblong, thin, shorter than 
the petals 5 the petals are five, bright yellow, half an inch long, rather 
curved, obtuse, and broadest near the top. There are ten stamens, 
which are unequal in length, and some of them imperfect, the anthers 
opening by two pores at the apex. The young germ or pod is quite 
hairy, but becomes in age a smooth, linear, curved pod, 4 to 6 inches 
long, and containing twenty or more seeds, a depression of the pod oc- 
curring between each of the seeds. 

Our plant is related to the Eastern senna in its botanical habit ai^l 
resembles it in its medicinal virtues, but requires about one-third 
greater quantity to produce the same effect. The Eastern senna is so 
cheap that there is little inducement for the gathering or use of our 
native one. Plate IY, Fig. 1, an enlarged flower 5 2, mature pods. 

GiLLENiA TRIFOLIATA — Indian Physic. 

A perennial herbaceous plant of the natural order Bosacew^ grow- 
ing throughout most of the States east of the Mississippi Eiver in 
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shady, moist locations. It is most abundant east of the Alleghany 
Mountains. The root consists of" many long, slender, brown branches, 
proceeding from a thick, tuber-like head." Usually several stems rise 
from the same root ; they are erect, slender, smooth, from 2 to 3 feet 
liif^h, branched ^bove, and very leafy. The leaves are in threes (trifo- 
liate), each part or leaflet, having a short stem or petiole, is mostly ob- 
long or lance-oblong in outline, or sometimes obovate, from 2 to 3 
inches long, sharp pointed, and the margins have many sharp, close 
teeth. Most of the leaves are set close to the stem (sessile), and have 
iit the base of each a pair of small linear-lanceolate stipules, like diminu- 
tive leaves,^ decreasing in size from below upwards. The flowers grow 
from the upper branches on slender peduncles, 1 to 2 inches long, and 
form a loose, open, corymbose panicle. The calyx is tubular bell- 
shaped, a quarter to a third of an inch long, with five small, erect teeth. 
The five petals are inserted on the inside of the calyx near the top. 
They are linear-lanceolate^ three-fourths to two-thirds of an inch long, 
spreading, and of a white or pale rose color. The stamens vary from 
ten to twenty in number, are small and inclosed in the calyx. There 
are five styles and ovaries, which are finally succeeded by five small 
pods, cohering at their base, separate above, each valve containing 
about two seeds. 

The dried root is the part used medicinally, and is of an emetic and 
purgative nature. It has been used as a substitute for ipecac. It was 
employed by the Indians, and from them the people of the colonies 
learned its properties. There is another species, the Gilleniastipulaceaj 
which has essentially the same properties. It is gathered for commer- 
cial purposes, to some extent, in North Carolina. 

Haimamelis virginica — Witch Hazel. 

A small tree, 15 to 25 feet high under favorable circumstances, but 
more commonly a straggling bush, 10 to 15 feet high, growing in most 
of the States east of the Mississippi usually in damp woods or on the 
banks of streams. It forms the type of a natural order {Ramamelacecc) 
which includes about fifteen genera in different parts of the world. The 
genus Hamamelis is represented in the United States by one species, 
Hamamelis virginica^ another very similar one being found in Japan. 
The leaves are short-stalked, 3 to 6 inches long, oval or obovate, slightly 
heart-shaped at the base, with the sides unequal, with straight con- 
spicuous veins, the margins wavy or with coarse obtuse teeth, and some- 
what downy when young. The tree or shrub is remarkable for its late 
period of flowering, which is in September and October while the leaves 
are falling, and continuing on until winter. The development of the 
ovary or young fruit begin§ in the following spring and is not matured 
until the fall. The flowers grow in small clusters or heads, each with 
a three-leaved scale-like involucre at the base. The calyx is thick, four- 
parted, and woolly on the outside. The petals are four, strap-shaped, 
nearly half to three-quarters of an inch long, and of a bright yellow 
color. There are eight short stamens, only four of which are perfect. 
The small hairy ovary occupies the center of the flower ; this finally 
develops into a two-beaked, two-celled, thick and hard pod, with a single, 
black, bony seed in each cell. 

Both the bark and the leaves are used medicinally in domestic prac- 
tice, in the preparation of certain proprietary remedies, and in the 
practice of physicians. It is stated that they were used as a remedy 
by the Indians. Plate YI, Fig. 1, flowers natural size j 2, an enlarged 
flower. 
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LiQUlDAMBAR STYRACIFLUA — Sweet-gum ; Red-gum ; Bilsted. 

The sweet-gum is a large tree, native in the United States from Con- 
necticut westward to Illinois, southward toFloridaandTexas,thence into 
Central and Southern Mexico. It belongs to the witch-hazel family 
{Hamamelacew). It grows from 80 to 150 feet high, reaching its greatest 
development in bottom lands of the Lower Mississippi. Its symmet- 
ricLil, compact form and bright, gloi^sy, star-shaped leaves make it one of 
the most beautiful trees of the forest. The flowers are of two kinds, 
the male and female being in distinct clusters; the male flowers are in 
a raceme of small, globular clusters at the end of the twigs, having very 
many stamens intermixed with small scales. The female flowers are 
situated below the male ones ; they are inconspicuous at first, but grad- 
ually enlarge into a round head or cluster of two-celled ovaries, each 
with two beak-like points, the whole when mature forming a globular, 
spiny ball of about an inch diameter. The leaves are from 3 to 6 inches 
in diameter, rounded in outline, and divided into from 3 to 7, usually 
about 5, pointed lobes. They are smooth and shining, finely serrated 
on the margins, and fragrant when bruised. In the warm portions of 
the country and in Mexico a balsamic juice flows from the tree, which 
has medical properties. The United States Dispensatory states that 
this juice " is a liquid of the consistence of thin honey, more or less 
transparent, of a yellowish color, of a peculiar, agreeable balsamic odor, 
and a bitter, warm, and acrid taste. It concretes by time, assuming a 
darker color. It is sometimes collected in the form of tears, produced 
by the spontaneous concretion of the exuded juice." This resinous 
gum has properties very similar to that of the true storax which is 
yielded by an allied species of Liquidamhar growing in Asia Minor. 
The gum of our native tree has been collected to a considerable extent 
for the preparation of chewing gum ; it has also been medicinally em- 
ployed for the same purpose as storax, in the treatment of catarrhal 
affections and of pulmonary complaints. Plate YII. 

Grindelia robtjsta — Oum-plant 

An herbaceous perennial plant of the order Com^ositcc, growing in 
California. It has an erect, leafy stem, 1 to 2 feet high, branching near 
the top, the branches terminated by a single composite head of flowers, 
somewhat resembling the flower-head of saffron, the body of which is 
about 1 inch across, with the narrow, strap-shaped, yellow flowers spread- 
ing out in every direction from the margin. The leaves are alternate, 
rigid, mostly oblong, the upper ones lanceolate, the base sessile or 
partly clasping the stem, and the margins often with coarse sharp teeth, 
the upper ones becoming entire. The flower-head, which is usually re- 
garded as a single flower, is really a compact mass of small flowers of 
two kinds, the inner ones having a tubular corolla, and the outer or 
marginal ones having a long, strap-shaped corolla. This cluster oi 
flowers is surrounded by an involucre of many lanceolate-pointed, green 
scales, whose tips are recurved, presenting a rough appearance. This 
involucre is usually gummy with a balsamic exudation. 

The central flowers of the head are generally infertile and are copi- 
ously supplied with fine, bristle-like pappus. The outer flowers or a few 
of them are fertile, producing a small, oblong, smooth seed. This plant 
is common throughout the western part of the State of California and 
is commonly known as gum-plant, or sometimes, but improperly^ tar- 
weed. There are three or four other species of Orindelia in Calilbrnia, 
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and several more in Oregon and the interior, extending to New Mexico 
and Arizona. They are all closely alike in general appearance and 
probably also in properties. The species we have described has some 
reputation in California as a medicinal plant, particularly as an antidote 
to the poisoning of the poison oak, Bhus lohata ; it has also within a few 
•j ears past been introduced into medical practice for use in chills and 
other diseases. Plate VIII, Fig. 1, an enlarged disk-flower, showing 
the achenium surmounted by the rigid, awl-like pappus. 

Eriodiotyon aLTJTlNOSUM— Ter&a Santa, 

This is a low shrubby plant of California, growing from 3 to 5 feet 
high. The stems and twigs are smoothish and generally showing more 
or less of a resinous exudation, particularly on the vigorously-growiug 
twigs. The leaves are thick and rigid, alternate, lanceolate in form, 
usually 3 or 6 inches long, acutish at the point, and tapering at the base 
into a short petiole, the margins irregularly toothed, smoothish on the 
upper surface, the lower surface with a prominent fine reticulation, 
whitened between the veins by a fine and close, woolly pubescence. The 
flowers terminate the branches in a panicle, and are collected in numer- 
ous small, rather crowded, cymes or clusters. The individual flowers 
are about half an inch long, the calyx small and deeply divi'ded into 
five sepals, the corolla of one piece (monopetalous) rather trumpet- 
shaped, with the border five-lobed, its color varying from purple to 
white. Attached to the inner side of the corolla near the base are the 
five stamens. There are three threadlike styles nearly as long as the 
corolla, and at the base a roundish, two-celled pod containing the seeds. 
The plant belongs to the order RydrophyllacecB. The upper surface of 
the young leaves and twigs are covered with a resinous, balsamic exu- 
dation. The under surface presents a beautiful network of veins with 
a fine, whitish pubescence between them. The leaves have a balsamic 
taste, and have long had a local reputation among the old Spanish set- 
tlers in diseases affecting the mucous membranes, as in chronic coughs, 
catarrhs, consumption, &c. Plate IX, Fig. 1, mature pods. 

Euphorbia coiiOJjL.ATA— Wild Ipecac; Uuphorhia. 

An herbaceous perennial, belonging to the order JEJupJiorbiacew, grow- 
ing very commonly in sandy or gravelly soil in most of the States east 
of the Eocky Mountains. It has a prostrate, knotty rhizoma or root- 
stock, from which are sent up one or more stems which rise to the height of 
2 or 3 feet. These stems are generally slender and unbranched, except 
near the top. They have numerous scattering leaves from near the base 
to the top. The leaves are nearly sessile, and varying in form in differ- 
ent varieties of the plant, but usually quite narrow and linear or oblong, 
about 2 inches long, and yielding a milky-juice when broken from the 
stem. At the upper part the stem divides into about five principal 
branches, surrounded by a whorl of five small leaves. These branches 
again subdivide in threes and twos, the slender extremities bearing each 
a small white lidwer. The flowers have the peculiar character of this 
order, beiiigformed of a small, cup-shaped envelope, called involucre, with 
five conspicuous white lobes or appendages on the border. On the in- 
terior of the cup or involucre are several small stamens, and rising from 
the center of a stalk which rises out of the cup is the fertile flower with 
three styles and a roundish, three-celled ovary. The root of the plant is 
emx>loyed medicinally to some extent, having some of the properties of 
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ipecac, for which it has been substituted. Plate X, Fig. 1. an enlarged 
flower showing the involucre in part, with the stamens, and the ovary 
raised on a stalk or stipe above the flower. 

Efphorbia ipecacuanha — Wild Ipecac; American Ipecac, 

This, like the precediog species {E, corollata), is an herbaceous per-* 
ennial, low and tufted ; numerous slender stems arise from a thick, irreg- 
ular root, which sometimes penetrates several feet in the sand in which 
it grows. The stems are erect or procumbent, smooth, from 6 inches to 
1 foot long, and fork or divide in twos several times. The leaves are 
very variable in size and form, being sometimes narrowly linear, some- 
times oblong or obovate, and from half an inch to an inch and a half 
long; they are opposite, sessile, smooth, and entire. The flowers are 
single, on peduncles an inch or more in length, proceeding from the forks 
or axils. In structure the flowers and pods are essentially the same as 
those of UuphorMa corollata^ already described. 

The plant grows in sandy woods and shopes, near the sea coast, from 
New Jersey southward to Florida. 

Like all the species of the genus Euphorbia the stems abound in an 
acrid, milky juice. The root is the part which is medicinally employed. 
Its action is similar to that of the officinal ipecac. Plate XI, Fig. 2, 
transverse section of pod ; 3, seed. 

Aristolochia serpentaria — Virginia Snake-root: 

A small herbaceous perennial plant; the slender stems are unbranched 
and usually about 1 foot high, the upper part having about 4 to 6 com- 
paratively large leaves, the lower part of the stems naked, except near 
the base, where they give rise to a few long-stalked flowers. The leaves 
are ovate or oblong, with a heart-shaped base, 2 to 4 inches long, 
smooth OT smoothish, rather acute pointed, and on short petioles. The 
flowers, of which there are but 2 to 4, are all near the base of the stem, 
on small branches or peduncles. They are small, half to three-fourths 
of an inch long, of a purplish color, and a peculiar form. They are des- 
titute of a calyx, and have a tubular corolla, bent like the letter S, nar- 
row below and expanded at the top. There are six sessile anthers at- 
tached to the sides of the fleshy pistil. The fruit is, when mature, a 
small obovate, 6-sided, 6-valved, capsule or pod. The flowers appear 
in May and June and the pod matures in September or October. It 
grows in rich, shady woods, from Connecticut to Indiana, and southward 
along the Alleghany Mountains. From the main root proceeds a mass 
of slender fibers 3 to 6 inches long. This is the portion of the plant 
which is used as a medicine. There are several other species of Ser- 
pentaria in the Southwest, which probably have the same properties to 
a greater or less extent. There are also two species in Europe which 
are there employed for the same purposes as our plant. Although Ser- 
pentaria is an old remedy, it does not appear to be extensively employed 
at the present time. Plate XIT, Fig. 2, a flower enlarged ; 3, stamens 
on the interior of the corolla; 4, capsule or pod. 

ASABUM CANADENSE — Wild Ginger. 

A small perennial herbaceous plant, growing in rich, shady woods on 
hill-sides, from Canada to the mountains of ^orth Carolina and west 
to Iowa. 

That part which is commonly called the root is botanically called the 
rhizoma, or a areeping underground stem, usually 2 or 3 inches long, and 
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half au incli thick, giving off fibrous roots from the lower side. The ex- 
tremity of the root- stock sends up a pair of kidney-shaped leaves on 
stalks 6 to 10 inches long. The leaves, when fully developed, are 5 to 6 
inches broad, and about 3 inches from the base to the obtuse point. 
The margins are entire. The leaves and stalks, when young, are some- 
what hairy, becoming nearly smooth in age. From between the leaves, 
close to the ground and terminating the root-stock, there issues a single 
flower on a drooping peduncle 1 or 2 inches long. This flower, when 
fully developed, is about an inch in length. It has no proper corolla, 
but a bell- shaped calyx divided above into three oblong,'short-pointed, 
spreading lobes, which are of a brownish-purple color inside. The 
lower part of the calyx is pubescent externally and coherent with the 
ovary, which above spreads out into six radiating stigmas. There are 
twelve stamens united to the base of the style, the anthers short. The 
flower is usually buried among the old leaves which cover the ground 
where it grows. The fruit is formed of the thickened, fleshy calyx and 
ovary, divided into six cells, each containing a number of small seeds. 
The wild ginger belongs to the same botanical family as the Serjpentaria. 
The rhizoma or root-stock has an agreeable aromatic taste approaching 
that of the true ginger, and also somewhat like that of Serjpentaria. 
Medicinally it is a warm, aromatic stimulant. It has been employed as 
a substitute for ginger in common domestic use. The leaves and flowers 
possess the same taste and quality as the root-stock. 

It is purchased, by a Carolina firm, in three forms : (1) The fibrous 
roots from large root-stocks; (2) the root-stock without the fibrous roots ; 
and, (3) the root-stock with the fibrous roots. In the first form their 
annual average purchase is 1,000 pounds ; in the second and third forms, 
about 5,000 pounds of each. Plate XIII, Fig. 2, flower enlarged with 
the sepals removed ; 3^ transverse section of the fruit. 

Anemopsis californica — Yerha Mansa. 

A perennial herbaceous plant, growing in California, Arizona, and 
Northern Mexico. It belongs to the natural order Piperacece, It has 
a thickish, creeping root-stalk, which has a puugent, aromatic, and as- 
tringent taste. From this proceeds a number of oblong or elliptical 
leaves, from 2 to 6 inches long and half as wide, on stalks as long as 
the blade. These leaves are entire, obtuse or obtusish, with a thick 
midrib and and a two-lobed or heart-shaped base. From the same 
point also proceed one, two, or three flowering stalks, 6 to 8 inches high, 
which are naked below, near the top producing a broadly ovate, clasp- 
ing leaf, and one or two leaves like the radical ones, but smaller, ter- 
minating with a conical compact flowering spike, one-half to one and 
one-half inches long. This flower-spike has at its base an involucre of 
five or eight whitish oblong leaves, which look like petals, and are 
about an inch long. The true flowers are on the conical receptacle 
above the involucre. They are very small and numerous, each with a 
small, whitish bract at its base. Each flower has six to eight stamens, 
and three or four spreading stigmas joined below in a many-seeded 
ovary. 

The appearance of this head or cone of flowers, with its white invo- 
lucre, is much like that of an anemone, and from this circumstance the 
plant derives its botanical name Anemopsis — meaning like an anemone. 
The root- stock is much employed by the Indians and natives in a num- 
ber of complaints, being undoubtedly useful for dysentery and diar- 
ihea, &om the large amount of tannin contained in it. Plate XIY. 
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Arisjema triphylla— Turnijp; Indian Turnip, 

An herbaceous plant, of the natural order AracecBj of the class of 
Endogens, growing in moist, rich woods in most parts of the United 
States east of the Eocky Mountains. It arises from a turnip-shaped 
corm of the size of a small onion, usually sending up two succulent 
leafstalks, 1 to 3 feet long, each of which is terminated by three oblong, 
pointed leaflets, 2 to 3 inches long. The leaf-stalks are at the base, iu- 
closed in a loose sheath, together with a single flowering stem, whicli 
is shorter than the leaves, and at its summit produces the floweriiig 
l»arts, which consist of a cylindrical, club-shaped spadix, usually about 2 
ijiches long, and inclosed in a loose, leafy envelope, called a spathe^ 3 or 
4 inches long, with upper part arched over the S2)adioo. The spathe or 
sheath is green or veined with whitish and purple stripes. The spadix 
is covered with small, closely-sessile flowers, those of the upper portion 
being male and those of the lower portion female ; these, when ferti- 
lized, develop into a roundish mass of pulpy red fruits. The corm or 
bulb is farinaceous, and in the green state imbued with an intensely 
pungent juice, which is dissipated in drying. The dry corm has some 
medicinal reputation in various diseases, particularly of the lungs. 
Plate XV, Fig. 1, the corm; 2, the spadix enlarged, showing the male 
portion above and the female portion below; 3, matured fruit. 

Symplqcarpus FCETiDUS — Slcunlc Gobhage. 

A perennial herbaceous plant, with a cabbage-like aspect, with a 
strong disagreeable odor. It has a thick, descending rhizoma, from 
which proceeds a multitude of coarse, fibrous roots, and a cluster of 
large. and broad, heart-shaped leaves, which when full grown are 1 to 2 
feet long, on short petioles or stalks. The leaves are preceded in very 
early spring by a few flowering shoots, consisting of a spadix and spaihe^ 
which rise but little above the surface of the ground. 

The spadix or receptacle is globular, very short-stalked, and covered 
with small, crowded, perfect flowers. These have each ibur stamens, 
a four-angled style, and small stigma. In fruit the receptacle becomes 
a globular mass, inclosing the spherical seeds just beneath the surface. 
This receptacle of flowers and fruit is inclosed by a thick and fleshy 
hood or spathe^ 3 to 6 inches in length, and with the apex bent forward 
like a beak. This spathe decays and falls away in age, leaving the mass 
of fruit exposed. The roots have long had a domestic reputation i or 
some medicinal purposes, and are also used by some of the medical pro- 
fession. Plate XVI, Fig. 1, spathe and spadix just above the surface 
of the ground; 2, mature spadix, with a section removed showing the 
seed cavities. 

NOTES ON GEASSES. 

JOHNSON GRASS IN MONTANA. 

The division received, in September, samples of a remarkably vigor- 
ous growth of Johnson grass {Sorghum halapense) from Mr. William 
Story, of Miles City, Mont., accompanied with the statement that it Lad 
apparently caused the death of several hed.d of cattle on his land aud 
on tJiat of a neighbor. He states that but a very small quantity was 
eaten, as the cattle were not allowed to stay long in the field. They 
died so suddenly that the opinion was formed that there was something 
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peculiarly poisonous about the grass. We are at a loss to ficcount for 
this circumstance except on the supposition that the cattle were turned 
suddenly from a poor pasture on to the luxuriant, succulent growth of 
Johnson grass, and that the amount eaten was greater than supposed 
and caused hoven, or that distending of the stomach from gas formed by 
fermenting food, such as happens frequently when cattle eat too freely 
of green clover. This opinion is confirmed by the fact that altbougli 
the grass has been cultivated in the South for forty or fifty years, no 
similar charges have been made against it. One thing seems settled by 
this information, namely, that Johnson grass will endure a cold, north- 
ern climate, as in the cases mentioned the seed was sown the precedin^^ 
year, and the grass seems to have been uninjured by the frost. 

Another point would seem to be that the chief value of this grass is 
as a hay-makiug grass, for which purpose it should be cut several times 
during the season, and that grazing on it should be managed with cau- 
tion. 

SAINT AUGUSTINE GRASS. 

From Mrs. J. A. Blanchard, Umatilla, Fla., we learn that Stenotaph- 
rum americanum is called in that section Saint Augustine grass, prob- 
ably from its common occurrence about that city, as it is elsewhere on 
the coast in Florida and in South Carolina. It seems to be planted for 
a lawn grass. By dividing the stems and putting two or three in a 
place, it soon makes a close, firm sod of coarse grass, which is green 
through the year. Horses do not seem to like it. 

INDIAN MILLET. 

Under this name we have received from two or three sources in the 
West one of the so-called bunch grasses, which is botanically called 
Eriocoma cuspidatay and figured in the Annual Eeport for 1881-'82. Mr. 
William Lewman, of Cannonville, Utah, says it is one of the most nutri- 
tious grasses he has ever seen and is very early and hardy. It grows 
about 2 feet high and is very prolific in seeds, which the Indians gather 
and use for making bread. He says that this grass alone is equal to the 
best hay of other kinds with grain added, and that horses can do good 
work on it without grain. It grows in all the country from Kausas 
west to the Pacific, especially in the arid regions, and is an important 
grass in the native ranches. Although it grows in very arid soil, yet it 
improves in size and thrift whenever it is near water or can be irrigated. 
It is deserving of extended trial in the West. 

OEOWFOOT. 

Two species of grass in the Southern States have received the name of 
crowfoot, viz, Eleusine indica and Eleusine cegyptiaca, or, as it is some- 
times called, Dactylotcenium cegypticum. Dr. H. W. Ravenel, of Aikeu, 
8, C, states that in the lower and middle portions of that State the 
name of goose-grass is generally applied to the former grass, while the 
latter is universally called crowfoot. The former {E. indica)^ he says, 
is confined to rich waste places and old yards and gardens, and is rarely 
or never seen in ordinary cultivated fields, and is never used for hay be- 
cause it is found only in tufts and sparsely, whilst the latter {E. cegyp- 
tiaca) is as abundant as crab-grass {Panicum aanguinale) in -all cultivated 
fields, and it is commonly used for hay. 

This is an important 'distinction, which ought to be generally known 
and noticed in our popular account of these grasses. 
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FUISTGOUS DISEASES OF PLANTS. 

[This chapter, giving outlio* s of certain fiiDgous diseases of plants, with remarks 
npon the application of reraecii s, was prepared by tlie Assistant Botanist, F. Lamsou 
Scribncr.] 

It is the purpose of this chapter to present in general terms the lead- 
ing characters of some of the chief groups or more destructive species 
of fungi,* a knowledge of which is of the first importance in seeking 
means for their destruction. It will be understood, of course, that there 
are many plant diseases which must receive special investigations, both 
in the field and in the laboratory, before any definite conclusions can be 
reached respecting their nature or the remedies that should be employed 
against them. 

In spite of the fact that our cereal and other crops of the farm and 
orchard are damaged to the extent of many millions of dollars annu- 
ally by the attacks of fungi, there has been very little done towards in- 
stituting experiments to find means to guard against them. They are 
scarcely less destructive than are our insect foes, for there is hardly a 
plant that does not support at least one of these minute parasites, while 
the greater number are obliged to nourish a score or more. 

The injury they occasion has generally been accepted as inevita- 
ble. People have seen their crops destroyed by the several blights, 
the various mildews, the numerous rusts, smuts, and early rots, all 
diseases caused by fungi, and have stood by inactive, deeming them- 
selves powerless to prevent these things. This feeling has been fos- 
tered by the assertion that these diseases were wholly due to atmos- 
pheric causes — an expressipn so frequently made and insisted upon that 
it has become the settled belief of many. Eecent progress in botanical 
science, however, has demonstrated the fallacy of this view by discov- 
ering the real sources of the evil, and what was formerly involved in 
mystery is now known to be due to a class of objects which, in their 
growth and development, are amenable to the same laws that govern 
all organic bodies. These objects may be compared to weeds, which 
instead of robbing useful plants of their food supply in the soil, take 
directly from the plants themselves the food they have prepared for 
their own nourishment. 

We must not commit the eiTor of assuming all plant maladies to be 
due to fungi. Other causes may produce disease, and the question of 
determining this cause is by no means so easy as some suppose ; in gen- 
eral terms, however, plant diseases may be classed as, 1st, those arising 
from physical or chemical causes; 2d, those due to the attacks of in- 
sects ; and 3d, those occasioned by fungous parasites. These several 
causes may unite in bringing about a diseased condition of a plant so 
that it becomes impossible to assign the origin of the trouble to either 



* A fungus (plural fungi) is a plant of low organization, having a vegetative and 
reproductive system, but wholly destitute of green coloring matter (chloropliyHo). 
The species are either parasitic, feeding on living plants or animals, or saproi)hytic, 
deriving their nourishment from dead or decaying substances. 

The vegetative system generally consists of elongated, slender, thread-like colls, 
or hyphse, collectively termed mycelium. The mycelium of the parasitic species 
grows either upon or within the tissues of the plant — caUed the host plant — support- 
ing it. There is much similarity in the mycelium of the different fungi, but in the 
reproductive system there is great diversity, and the pecuharities of structure and 
development in the fruit afford the essential characters of classification. Whatever 
the diversity may be, however, in the reproductive system, the universal object is the 
Urination of the Bpoie, an organ analogous to the seed of higher plants. 
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one alone. It not unfrequently happens, also, that the symptoms of 
a disease caused by insects are very similar to those induced by fungi, 
making it a difficult matter to trace the malady to its real source. The 
closest microscopical examination is sometimes necessary to determine 
which are the aggressors. When insects and fungi are both present in 
11 ])iirticular disease, as they not infrequently are, who is to say ^hich 
nie the most active agents in the case? The closest study of the ento- 
mologist and the mycologist may result only a conflict of opinions. « 

Un question ably insects, by wounding the bark or leaves, or by other- 
V. i.sc iiliectiug the vitality of the tree or plant, pave the way for the at- 
tacks of fungi, whose growth and activity continue the injury already 
lK>gun. A debilitated condition of the plant, arising from the lack of 
proper or insufficient nourisLmcnt, an excessive vegetative growth, sud- 
den cljnnges of temperature, or an undue amount of moisture in the soil 
or air, and even certain electrical conditions of the atmosphere, may, 
singly or together, invite the growth of these minute parasites, whichno 
one doubts are the ultimate cause of the injury occasioned*. It is now 
well known that many plant diseases are directly due to the attacks of 
these parasites, for certain plants are affected with peculiar fungous 
forms, whatever may be their physical condition or surroundiugs. If 
these diseases be wholly due to atmospheric causes, why were not the 
vineyaitis of Europe " struck" with mildew before the introduction of 
the Feronospora of the vine into that country ? Or vtaj has the black 
rot of the grapes, so destructive here, never been observed across the 
Atlantic 

It is true that many diseases can be avoided by keeping the plants in 
full vigor of growth ; as a man may escape a contagious disease by care- * 
fully attending to his physical condition, acquiring a degree of vitality 
sullicient to resist infection. The plant diseases in question are chiefly 
infectious, and the laws that apply to animals in such cases, are, in the 
main, applicable to plants. 

When we have learned that a disease, in its aggravated form at least, 
is due to a species of fungus, it must not be implied that we are pre- 
pared to advise remedies or preventives. To determine these, one 
must learn the life history of the parasite, its method of nutrition, 
growth and propagation, and the varied forms or conditions under which 
it perfects its spores or fruit ; the manner of distribution, exactly how 
it comes upon or enters the alfected plant, and its means of continuing 
its existence from year to year. These are all points of the greatest 
economic and practical importance in this connection, and yet they are 
the very points about which the mycologist knows least. The reason 
for this is that the vegetative portion of the fungus, the mycelium, af- 
fords few points for classification, so the systematic student has confined 
himself chiefly to the fruiting forms which present the more positive 
characters. When the fungus begins to show its fruit, however, the 
disease has passed beyond control, the mischief is done, for in most 
cases the mycelium has been long at work absorbing unto itself the pre- 
pared juices of the host plant. 

Thanks to the patient industry of a few scientific workers, chiefly 
private students, the life history of a number of injurious fungi has 
been fully traced. This is the case with the grape mildew {Peronospora 
viticola) and the rose mildew (Sphaerotheca pannosa), so that these are no 
longer the dreaded foes they once were. Efficient remedies for keeping 
these diseases in check are now generally known. 

Every fungus is produced from a spore (seed), and wherever a fun- 
gus is found it is as certain that its development was preceded by a 
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spore as that the oak tree had its origin in the acorn. These spores are 
all microscopic in size, some being so small that very high powers are 
required to see them at all, and they are usually formed in such im- 
mense quantities that the number produced by a single individual is 
absolutely inconceivable. The spores are very light, and when dry, 
maybe distributed by the slightest breath of wind. The wonder is 
rhat any plant escapes them. Were it not that occasionally certain 
actors operate to prevent their distribution, and that their germination 
usually depends upon a peculiar combination of circumstances, these 
fungi would quickly effect the complete destruction of our crops. 

If a fungous disease appears suddenly in any given district or section 
of the country, it is simply an indication that the temperature or other 
atmospheric conditions have been favorable to the growth or develop- 
ment of the fungus, the germs of which were already present. If we 
can, by any means, prevent the spores of fungi from gaining access to 
the plants upon which they are parasitic, there would be no surer wcy 
of checking their ravages. To do this, however, except in a small way, 
seems impracticable. In practice the efficiency of this plan is well 
demonstrated by the means often employed to prevent the black rot of 
grapes, t. e., by inclosing the growing clusters in paper bags. 

With few exceptions, dryness is incompatible with the development 
of fungi, moisture is a sine qua non to their growth. In very dry 
countries they are rare, and during seasons of protracted drought little 
is to be feared from their attacks. Heavy dews, rains, fogs, and a warm 
atmosphere saturated with moisture, on the other hand, most favor their 
development. If we can keep our plants free from all moisture^ par- 
. ticularly from the condensation of dew upon their surfaces, we will se- 
cure immunity from the attacks. of some of our worst fungous enemies. 
That this is true of the grape mildew {Peronospora viticola) is attested 
by the experiments of Mr. Saunders, whp effectually prevented the 
growth of this fungus by placing over the vines a temporary board 
shelter extending a foot or so each side of the trellis.* 

Colonel Pearson states that by this simple contrivance, substituting 
for boards a muslin covering, he has also protected his grapes from the 
black rot.t 

As the growth of weeds may be checked by not allowing them to go 
to seed, so may the ravages of fungi be diminished by preventing the 
ripening of their spores. In some cases it may be practically impossi- 
ble to accomplish this, but there are many species whose further pro- 
pagation might be prevented with comparative ease by destroying them 
before the spores are matured. In fact, this is apparently our only 
hope in contending with certain species, as, for instance, the black knot 
and the smut of Indian corn. In his paper on the black knot,} Dr. 
Farlow, in speaking of the prevention of the disease, says : 

From the knowledge that the knot is a contagious disease, caused by a fungus 
lioso ascospores are ripened in midwinter, and whose mycelium does not extend for 
more than a few inches below the knots, and bearing in mind that the fungus is in- 
1 i<;eiioiis on certain of our native species of Prunus, the remedy is obvious. W^heii a 
knot makes its appearance, the branch should be cut off a short distance below th« 
slight swelling of the stem, which is found just below the knot. When cut off tlu 
1)1 iinches should be burnt to prevent the spores from spreading the disease; for, al- 
1 hough the asci have but begun to form when the branch is cut off, they will grow 
iiud ripen their spores even -woien separated from the trees, as we know from experi- 
ence. The questiou arises as to the best time for cutting oft' the diseased branches. 



*Agri. Eept. for 1861, p. 498. 

t See article by Col. Alex, Pearson in the present report, 
t Bulletin of the Bnssey Institution, vol. 1. 
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We should say cut them off whenever one sees them. The most favorable time is 
late in autumn, before the ascospores are ripe. But it must not be forgotten that 
the conidia ripen in early summer, and, if the knots are seen in the spring, thoy 
should be cut off at once. 

Not only should diseased branches of cultivated cherries and plums be removed, bnt 
all means should be tak^n to destroy the choke cherry, the bird cherry, and the wild 
plum, in the neighborhood of orchards. As a supporter of this disease the choke 
cherry is a most dangerous enemy and should be destroyed. It ia quite time tli.it li 
was generally understood that many of our herbaceous and shrubby plauts cause, or, 
at auy rate, increase disease in our vegetables and fruit trees. The farmer destroys- 
cLiterpillars whereer and whenever he finds them; why should he not also cut down 
and destroy all trees and shmbs which carry a contagious disease into his fruit or- 
cliards. 

In respect to the smut of Indian corn, which probably causes a greater 
loss to our cereal crops than any other fungus, the same practice must 
be followed as in the case of the black knot, namely, the total destruc- 
tion of the affected parts. It has been demonstrated that the fungus 
causing this disease ( Ustilago ZecD Mays) enters the com while yet young, 
tender, and germinating. Wlien fully established within the supporting 
plant the fungus continues to live at its expense and grow with its 
growth, extending upward through the stem as the latter elongates, 
until the proper time comes for it to break forth from the excrescences 
which it forms, and perfect a new crop of spores. The spores are pro- 
duced iDdiscriminately npon the leaves, stem, and flowers of the corn, 
but chiefly upon the latter. Soon after the tassels appear the planter 
should go through the corn-field and carefully examine the stalks for 
the peculiar and well-known excrescences that are the first outward 
manifestation of the presence of the fungus, and cut off and burn every 
excrescence. He may do little toward saving the present crop, but in 
this way he will prevent the dissemination of millions of these fungus 
spores, and do much toward the prevention of the continuance and 
spread of the evil.* 

The soaking of seed wheat in a solution of strong brine or blue vitriol 
for the prevention of smut of wheat is of no avail in the case of the smut 
of Indian com, as shown by the experiments of Prof. W. A. Henry.t If 
the ground were absolutely free from the spores of corn smut, the soak- 
ing or cleaning of the seed would, most likely, be a further safeguard 
against the disease, as this treatment would, in all probability free the 
grains from any adhering spores. 

Many fungi have a limited period of growth, or develop only at cer- 
tain seasons of the year. A knowledge of their habits in this respect 
may be taken advantage of in guarding against or avoiding certain plant 
diseases. Early planting may secure a crop against the ravages of a 
late growing fungus, while the attacks of an early fungus may be avoided 
by pursuing an opposite course. 

It has been discovered that, in the round of their existence, many of 
the injurious fungi require the support of widely-different species of 
plants. In one of their stages of development they may infest some 
A'iiluable plant, while in another, or " alternate" condition, their hoMie 
ijKiy be uijon some worthless weed. 

A parasitic fungus, of the genus Ecestelia, which produces prominent 
iscurfy bunches upon the under surface of the leaves of apple trees, cn 
tirely destroying the foliage when abundant, has its *' alternate" form 
upon the common red cedar in the so-called cedar apples." The spoR^s 
of the form growing on the apple leaves will not germinate except tlie^ 

Peck, 34th Kept. N. Y. State Mus. Nat. Hist., p. 27. See, also, Bessey in Bulletin 
Iowa Agr. CoUege, 1884. 
tKept. Wis. Agri. Exper. Station, 1883. 
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fall upon the leaves of the cedar, and^ vice versa, those produced on the 
cedar will only vegetate upon the apple tree, or some closely-related 
plant. The conclusion naturally follows that if we would preserve our 
orchards from the attacks of the Bcestelia we must exterminate the red 
cedar that supports the cedar apples." This is not an isolated exam- 
ple of alternation of forms upon different host plants ; others are known, 
and it is probable that there are many yet to be discovered. Further 
information in this direction will no doubt suggest remedies for plant 
diseases that now seem wholly beyond our control. 

Another way of checking the ravages of fungi is to destroy their so- 
called '^winter spores," spores which are designed to continue tbeir 
existence through the cold season. These winter spores are known only 
in a few instances, owing to the difficulty of tracing their formation. 
The winter spores of the grape-vine mildew are formed in the tissues of 
the leaves, probably also in the dead fruit when that is attacked, and 
in these they remain through the winter or until decomposition sets 
them free. It is now believed that the fungus which causes the Amer- 
ican black rot (genus FJioma), maintains its existence through the win- 
ter in an acigerous form (the mature or perfect form of the Flioma) in 
the rotted and fallen grapes. From the consideration of these facts, 
tbe importance of destroying all the fallen grape leaves, berries, and 
trimmings from the vines, which are often allowed to remain where 
they fall, is sufficiently evident.* 

In addition to these winter or resting spores, which resist the severity 
of the cold season and continues the existence of the fungus from one 
year to the next, there are many species whose vegetative portion, or 
mycelium, is perennial, living and continuing their growth more or less 
actively through the winter months in the tissues of the host plant. For 
obvious reasons fungi of this character are more difficult to destroy than 
tlie annual species. 

There is another matter relating to the habit of growth of fungi that 
must be considered in connection with the employment of remedies for 
plant diseases, and this is whether they grow within the tissues of the 
host plant or only upon its surface. Those of the first class are by far 
the most numerous, and they are also the most difficult to contend with, 
for, when once established within the tissues of the host, little can be 
done to check- their ravages. 

The white mildew or blights (order Ferisporiacece) includes species 
growing wholly upon the surface of the plants they attack. Unless oc- 
curring in great abundance they are not especially injurious, and they 
may be destroyed, if promptly attended to, with comparative ease. The 
mycelium consists of long cobweb-like threads which cling closely to 
the infested part, imbibing nourishment by means of small projections 
known as haustoria or suckers." 

The Ferisporiacece produce two forms of spores. The mycelium at 
first sends up vertical threads or branches which divide into a number 
of squarish or ovoid cells. The topmost cell falls away and those below 
follow in rapid succession. These constitute the summer or oidiitm 
spores. They are so small and light that they are easily dispersed by 
the winds, and when they alight upon a suitable place they quickly ger- 
minate, and in this way the mildew is rapidly propagated. 

Later in the season another and more complicated form of spore is 

* The practical value of this vineyard clearing is shown by the experience of Colo- 
nel Pearson, who believes it to be the surest and most practical method of preventing 
both the black rot and the mildew. See article on " Grape rot and grape mildew," 
in this volume. 



Report of the Botanist^ Department of Ajricalture, 1885. Plate H. 




Ilbx cassixb. (Yaupon,^ 



Report of tho liotAiiiat, Department of Agricultare, 1885. Plate IIL 




RHAMNU8 PURSHIANUS. (CaSCARA SaGRAPA.) 



Report of the Botanist, Department of Agriculture, 1885. Plate IV. 




Cassia marilandica. (American Senna.) 



Keport of (he BoluiiBt, Department of Agriculture, 1885. 



Plate VI. 




Hamamelis virginica. (Witch Hazel.) 



port of the Botanist, Department of Agricaltnre, 1885. 



Plate Vlt 




I^KJUIDAMBAH STYKACIFLUA. 



Keport of the Botanist, Department of Agriculture, 1885. 



Plate Vni. 




GlUXDKMA nOBUSTA. (GUM PLANT.) 




ERIODICTYON- GT.T7TIX0SU"f. (YFRnA SaXTA ) 



teport of the Botanist, Department of Agriculture, 1885. 



Plate X. 




Euphorbia corollata. iWiLiy Ipecac/; 



Report of the Botmi»% Depai fement of AgrieuUure, 1885. 



Plate XI. 





ASAKUM CAXADEXSE. (WiLD GlKGER.) 



Report of the Botanist, Department of Agriculture, 1«85. 



Plate XrV. 




Anemopsis californica. (Verba Mansa.) 



Iteport of the botanist. Department of Agriculture, 1885. 



Plate XV. 




ARISiEMA TRIPHYLLA. (INDIAN TURNIP.) 



REPORT OF BOTANIST. DEPARTMENT 0 F AGRICU LTUR E . 




A.Haen Jt Co. LithDcausticBalTTmarr 

}SI.ACU\ HOT OK THK OKAPK. 

( From an oritiiiiijl pholo^rapli.) 
(The. artirlo of Mr A \V. Vcmaon. which this plafc fHuss^raloH, will bft pnbHshf;fl in a spoctHl biiJlwIm .) 



JCepurt of the Eolftuist, Depftrtmeut of AgriculUire, 1885. 



Plate XVIII. 




TiLLKTIA STRI^FORMIS. (SMUT OF TiMOTHY.) 



REPORT OF THE BOTANIST. 



81 



produced by a peculiar sexual process. These late spores are incased 
in firm covering, or perithecia^ that serves to protect them from the exi- 
gencies of the winter season. Before the connection between these 
two fruiting forms had been determined the first was classified in a dis- 
tinct group, designated under the generic name of Oidium. The early 
stage of the white mildew, often so injurious to our grape-vines, has been 
described as Oidium tucker^ a species which has seriously ravaged the 
vineyards of Europe. Whether the Oidium of this country is the sajue 
as that of Europe has not been proven, but Dr. Farlow has shown that 
the so-called " Oidium tuckeri " of this country is only the summer or 
conidial state of a species of Uncinula* {Z7. spiralis). 

Oidium leucoconium bears a similar relation to the well-known rose 
mildew" and goosebevrj hlighV^ {Sphwrotheca pannosa). In point of 
injury occasioned, this species is quite as injurious as the Uncinula of 
the grape-vine. It is a serious enemy to rose culture ; it is reported as 
commoD on the peach in California and upon the cultivated raspberries 
in Iowa. . From widely distant localities it is reported as doing much 
damage to the gooseberry, attacking not only the leaves but the fruit 
as well. We have received gooseberries from Utah almost wholly en- 
veloped in the brownish felt-like growth of the mycelium of this fungus. 
Other species of this group prey upon the leaves of the cherry and ap- 
ple or upon the foliage of various forest trees. One produces the white 
mildew, so common late in the season on the leaves of the lilac, another 
is injurious to the late-grown peas. It is needless at this time to fur- 
ther extend the list. 

The specific for white mildews is the flowers of sulphur, and if used when the fungi 
first make their appearance, it will stay their ravages. This remedy is best applied 
with a bellows and when the affected plants are wet with dew or rain. The sexual 
spores are so well protected that when once formed they require a more violent rem- 
edy. The summer spores are naked and thin-walled and are easily reached by sul- 
phur. The incased spores of late autuinn, designed to carry the species over the 
winter, and the natural exposure of the leaves to moisture and frost, only prepare the 
peritheoia for the escape of the spores. The placing of the infested parts in a com- 
post heap would only aid in the preservation and distribution of the spores. The 
best method is to bum all mildewed parts of the plants and thus bring an end.t 

Unlike most fungi, hot, dry weather appears to favor the development 
of the white mildew. 

Many of the diseases of our fruit orchards might be remedied, or at 
least diminished, by raking together and burning the leaves as soon as 
they have all fallen. Within the substance of the leaves the spores 
of a number of injurious fungi are supposed or known to hibernate. 
Above all, these leaves should not be used as material for compost, for 
it is probable that this would only serve the better to preserve the vi- 
tality of the spores through the winter. The plan of raking up the 
leaves and burning them has been especially recommended as a means 
of checking the growth of the apple-scab fungus and the pear-tree 
scab. In respect to the latter disease, it is not confined to the leaves 
and fruit, but extends to the young shoots also. When the shoots are 
affected they must be removed with the knife and destroyed along with 
the leaves. Great care must be taken in selecting grafts. They should 
never be taken from trees diseased with the scab, as it has been proven 
that the disease can in this way be transferred. 

If this disease be taken early, say at the time of the formation of the 
conidial or summer spores (the only spores so far known), the direct 

* Farlow in Bull., Bussey Inst. 

t Dr. Halsted, in Proceedings American Pomological Society^ 1883. 
6 AG— '86 
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application of some fungicide might prove beneficial. Experiments 
alone will prove the usefulness of this. 

The leaf-spot disease of the pear, or ^4eaf brownness,'' as it has been 
termed, is a common disease here, and has been reported as being very 
destructive in some parts of Europe. The fungus causing it is Mor- 
tliiera mespilL It attacks the leaves and young shoots, and the writer 
has observed it on the ripe fruits, spotting them badly. 

As a measure against the spread and appearance of the disease, the 
experiment might be made of raking together and burning the leaves 
which have fallen from the diseased plants, and in the spring severely 
prune the naked branches provided with diseased spots, burning these 
cuttings also.* 

The white rust of the strawberry, a wide-spread and well-known 
disease, has caused serious loss to the growers of this fruit in several 
parts of the country. Mr. T. S. Earl read a paper on this and other 
diseases of strawberries before the annual meeting of the Mississippi 
Valley Horticultural Society, at New Orleans, January 16, 1885, and 
Prof. William Trelease has given a very full account of the disease with 
the bibliography, &c., in the second annual report of the agricultural 
experiment station of Wisconsin, pp. 47-58. 

Professor Trelease says that, so far as can be made out, the disease is 
favored by hot, wet weather in early midsummer. It generally appears 
in its worst form soon after the berries are picked, and is often espe- 
cially noticeable when a wet spell is followed by drought. Whatever 
tends to lower the vitality of the plant is believed by some to promote 
the severity of the disease. The disease is caused by a fungus [Bamu- 
laria tulasnci)^ whose vegetative portion grows within the tissues of the 
leaf, producing pale or whitish spots, surrounded by a dark-red or 
brownish border. The spots have usually a roundish outline, and their 
number varies with the extent of the disease. The summer spores or 
conidia are developed on the white spots, imx^arting to them a frosted 
appearance when viewed with a simple lens. These conidia are borne 
upon short branches of the mycelium that project through the stomata 
of the leaf, and being exceedingly small and light, are easily transported 
by the wind or other agencies from x)lacc to place, thus distributing the 
disease. A winter state of this fungus is described and figured by 
Professor Trelease in the paper above referred to. It appears as small, 
black, egg-shaped bodies that protrude from both surfaces of the leaves. 
These bodies are obviously compact outgrowths from the mycelium 
and correspond to the sclerotia, in which many other fungi, e. g., the 
ergot of the rye and other grasses, pass the winter. By cultivation 
these sclerotia are made to produce spores exactly like the summer 
spores. In suggesting remedies for this disease of the strawberry. Pro- 
fessor Trelease states that it is advisable to select for the planting those 
varieties \^hich have proved best able to resist its attacks, and espe- 
cially to reject those which are notorious for spotting badly. Some 
advantage may be hoped from a free use of lime, wood ashes, flowers 
of sulphur, &c., when the disease first appears, as a great number of 
the conidia may thus be destroyed and its progress possibly checked. 
When the plants are badly infested, the wisest course seems to be to 
completely destroy them by fire, after the berries are gathered, and 
reset the ground with fresh and healthy plants. 
. There are few plant diseases that have caused more serious loss to the 



* See Jacob Eriksson, " Contribution to the knowledge of the diseases of our culti- 
vated plants," p. 78. [In Swedish. ] 
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planter or horticulturist, or about wWcli more has been said and writ- 
ten, than those produced by members of the small order, Feronosporece, 
About forty species are known to occur in the United States, and, al- 
though few in numbers, a glance at the injury they occasion will show 
the importance of a complete knowledge of tlieir habits and method of 
development. All the species, with the exception of those of the genus 
Fythium^ one of which is supposed to be the x>otting-bed fungus, so de- 
structive to young house plants in the winter, attack living plants. 

Potato rot, or murrain, is caused by Fhytophthora infestans, better 
known as Feronospora infestans. Wherever potatoes are grown, this 
potato fungus is liable to occur. Last year it destroyed one-third of the 
potato crop of Kew York State, and it is not uncommon to hear from 
certain sections of the entire destruction of the crop by this disease. 
Other members of tbe family of plants to which the potato belongs also 
suffer from tbe attacks of this fungus. It is a serious enemy to the to- 
mato, both in this country and in England. W. G. Smith states that in 
some districts in England, the out-of-door culture of the tomato has been 
quite stopi)ed by the ravages made upon it by the potato fungus.* 

The vegetative system of the potato fungus grows within the tissues 
of the leaves, stems, and even penetrates to the underground portions 
of the plant, attacking the tubers themselves. This vegetative system 
dies with the death of the i^arts in which it grows. The part above 
ground is killed in the fall, but the mycelium that has entered the tubers 
may retain its vitality and begin a new growth in the sprouts of the fol- 
lowing year. Whether the disease is continued in this way is not posi- 
tively known. It is well known, however, that a i)eculiar form of spore, 
popularly referred to as the resting or winter spore, is formed within the 
tissues infested by the fungus. These resting spores maybe found in 
the decayed tops of the potato, but they are especially abundant in the 
diseased tubers. Their office is to preserve the existence of the fungus 
through the winter. In the spring they germinate and i)roduce a new 
crop of the fungus. The importance of totally destroying all parts of 
the plants that have suffered from the attacks of the fungus is self evi- 
dent. There is another form of spore of the i)Otato fungus that is pro- 
duced in the summer upon the under surface of the leaves of the infested 
plant. When the conditions are favorable for the production of these 
summer spores — conidia — the mycelium within the tissues sends oiit 
branches into the air through the breathing pores — stomata of the leaf — 
and it is upon these branches that the conidia are formed. The issuing 
of these branches from the leaf impart to the lower surface a frosted ap- 
pearance. The conidia are produced in the greatest abundance, and 
successive crops rapidly follow each other. These conidia, falling upon 
the leaves, quickly germinate, under the proper conditions of hutuidity, 
and the disease is thus spread from plant to plant and iield to field, 
sometimes appearing over large areas with a suddenness that might 
well be attributed to magic or witchcraft by the uneducated. 

There is no known remedy against the potato disease, ^o special sys- 
tem of culture can be relied on to prevent it. Mr. W. G. Smith, in his 
little book on the ''Diseases of Field and Garden Crops," treats at some 
length upon the potato disease. He says : 

To prevent the annual recnrrence of tlie potato murrain, it is in the highest degree 
necessary to destroy the material (dead tops,&c.) which is undoubtedly swarming with 
myriads of dieefise germs. This destruction should be eflected by burning, or, where 
burning is not practicable, deep burial might be resorted to ; no more fatal mistake can 



* Diseases of Field and Garden Crops, p. 275. 



t 



84 REPOHT OF THE COMMISSIONER OF AGRICTJLTUEE. 

be made by potato-growers than leaving dead steins, leaves, and tubers about their 
fields, especially after a potato crop has suffered from disease. * » * With the ob- 
ject of prevention in view, hardy varieties which have not exhibited the disease should 
be selected and^reselected. They should be grown where possible in well-drained, dry 
soil, and mineral manure should be used. As darkness, heat, and humidity are highly 
favorable to the growth of the Peronosporaj all potatoes should be stored in perfectly 
dry, airy places in positions where light is not entirely excluded. 

The grape-vine mildew, which has done so much injury to the grape- 
vine in this country, and more recently to the vines of Europe, is caused 
by Feronospora viticola. The action of this fungus is well known. It 
generally shows itself upon the under surface of the leaf, where the 
conidial spores are produced in great abundance. The winter spores 
are developed upon the mycelium within the tissues of the leaf, where 
they remain until spring. The ravages of this fungus are not confined 
to the foliage, but sometimes extend to the berries themselves, produc- 
ing a species of rot. Prof. William Trelease, in discussing the various 
causes of grape rot {see Transactions of the Wisconsin State Horticul- 
tural Society, vol. xv, p. 196), says that the most destructive form of this 
disease in Wisconsin is a direct result of the growth, in the berries, of 
the fungus which causes the common leaf disease of the vine. The fun- 
gus has been found growing with such luxuriance upon wild grapes in 
Iowa as to cover the whole plant with a white velvety growth and so 
affecting the vine as to prevent its reaching more than a foot or so in 
height.* 

The common Virginia creeper {Ampelopsis quinquefolia) acts as a 
host plant for Feronospora viticola^ a fact recently discovered by Dr. 
Farlow and Professor Trelease. 

Writers having little knowledge of fungi have often confounded the 
Feronospora of the vine with the mildew caused by Uncinula spiralis^ 
already referred to. The latter is confined chiefly to the upper surface 
of the leaves, and as it is wholly a surface- growing fungus it is far less 
injurious than the Feronospora^ and is, moreover, less difficult to con- 
tend with. 

Many remedies for the disease of the vine due to the Feronospora 
have been proposed, but so far. the most effectual specific known 5s a 
solution of lime and sulphate of copper. It is made by dissolving 18 
pounds of sulphate of copper in about 22 gallons of water ; in another 
vessel mix 34 pounds of coarse lime with 6 to 7 gallons of water, and to 
this solution add the solution of copper. A bluish paste will be the re- 
sult. This compound, when thoroughly mixed, is brushed over the leaves 
of the vine with a small broom, care being taken not to touch the grapes. 
This remedy, it is asserted, will not only destroy the mildew, but will 
prevent its attacks. 

Without going into a more detailed account of the diseases caused by 
the FeronosporecB Sit this time J we may simply add that onion mold is due 
to the attacks of Feronospora schleideniana^i lettuce mold to Feronos- 
pora gangliformisj the rose rot to Feronospora sparsa^X <^lover sickness or 
the mildew of clover to Feronospora trifoliorum ; Feronospora nivea at- 
tacks the parsnip and allied plants, and Feronospora parasitica is inju- 
rious to turnips and cabbages as well as lettuce.§ Some of the species 
here named mitigate somewhat the evil they do by infesting harmful 



* Dr. Halsted, in Botanical Gazette, vol. x, p. 338. 

t For an account of this disease of the onion, see first annual report of the Wiscon- 
sin agricultural experiment station, pp. 38-44. 
X See The Gardener's Monthly for July, 1885. 
^ See American Agriculturist, 1880, p. 148. 
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weeds, and Peronospora effusa deserves a good word for confining its 
attacks to the common pig-weed (genus Chenopodium), 

The white rust disease of cabbages is due to a very common fungus 
of the order Feronosporece^ named Cystopus candidus. It is especially 
abundant early in the season on the well-known shepherd^s-purse and 
other cruciferous weeds. Unlike the Peronospora, this cystopus forms 
its conidial spores beneath the epidermis, which, in consequence, is dis- 
tended, forming whitish pustules. When seriously affected the stems 
and leaves of cabbages and cauliflowers become swollen and distorted, 
and spotted with white streaks and blotches as if bespattered with 
whitewash. 

Clean culture, and the destruction of those weeds that support the 
fungus in question, together with a proper alternation of crops, will no 
doubt check its ravages. 

Dr. Maxime Oornu, in speaking of the mode of treatment for the dis- 
eases caused by Peronosporece* says, that when the entire plant is at- 
tacked it should be got rid of at once; it is a hot-bed of infection. In- 
fected leaves should be removed, so that the plant may not contaminate 
itself or other plants; this should be done with precaution, in dry 
weather, when there is neither wind nor dew. Destroy as far as possi- 
ble all the seeds that may harbor the parasite, and all weeds that may 
support it. All plants, or portions of plants, whether green or withered, 
infected by the Peronospora or its mycelium, should be removed ; the 
green portions, if left on v the ground may, in damp weather, produce 
fresh spores ; the withered portions may contain resting spores, and 
so become a source of danger. They should be entirely destroyed, 
either burnt or deeply buried. In no case should they be used for ma- 
nure or as food for domestic animals, as is often done. 

Enough has been said to illustrate the importance of the study of 
plant diseases due to parasitic fungi, and certain general principles in- 
volved in combating them have been pointed out. I may add that this 
subject has a wider interest than pertains to our "field and garden 
crops." There are many fungi which are parasitic on our forest trees, 
often productive of great injury, while others are no less injurious to 
prepared timber. And, finally, the subject is one of vast importance to 
the stock-raiser, for there is no class of plants more often or seriously 
attacked by fungi than the grasses — ^the chief forage plants of the coun- 
try. It is not only that the quantity of the forage may be seriously 
diminished, but the quality is often impaired with even more serious 
results, for it is well known that some of the diseases which have caused 
great losses to the cattlemen of the West are due to the presence of cer- 
tain fungi in the grasses upon which the cattle feed. 

HONEY^DEW. 

Honey-dew is the term applied to a sticky, sweet-tasting, and nearly 
colorless substance found upon the surface of the leaves of many plan ts 
at certain seasons of the year, appearing like a smooth, uniform coating 
of varnish over the surface, or in the form of yellowish, tenacious drops. 
The nectar normally secreted by flowers or by special glands, and the 
peculiar honey-like substance found in connection with ergot in rye and 
other grains, are not here considered. 

The honey-dew in question may be produced by plant-lice (Aphides), 
by bark-lice (genus Coed), or by what appears to be a genuine secretion 
of the leaf tissues themselves. 

* Comptea Rendus, December, 1878. 
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Aphides, as is well known, are found upon a great variety of plants^ 
both wild and cultivated^ and their power to secrete a sweet fluid or 
nectar from the juices they draw from plants is also a well-known facr. 
This fluid is given oft' by these insects in great quantities, so that the 
leaves below those upon which they are stationed are often covered with 
the substance, and not unfrequentiy it may be seen actually falling from 
such trees as the maple or elm like a miniature shower, drenching all 
objects upon the ground beneath. The nectar thus produced has a 
sweet and pleasant taste, and unquestionably forms at times no incon- 
siderable portion of our best honey, for bees are very eager in gather- 
ing it. The honey it yields is light colored, has a x)leasing taste, and 
is perfectly safe as a winter food for bees.* 

It has been shown that various species of bark-lice (order Coccidw) 
also form and excrete a honey-like substance, quite as copiously some- 
times as do the aphides themselves, so that a like appearance is given 
to the plants they infect, the leaves sometimes fairly dripping with 
the nectar and the grass and walks beneath becoming sticky with the 
unctuous fluid. Bees also gather this nectar, but only when other food 
fails, for they evidently do not like it. The honey produced is dark- 
colored, has a disagreeable taste, and imparts an extremely unpleasant 
odor to the apiary. t 

That honey-dew is oftentimes a true excreta from the tissues of the 
leaves themselves is proven by the fact of its appearance upon plants 
entirely free from all insects. Its iDroduction is not confined to excretory 
glands, or to any set of organs, but takes place over the entire surface 
of the leaves or fresh and green twigs, and may be regarded as a veri- 
table disease. A great variety of plants have been observed to i^roduce 
this honey-dew ; among them may be mentioned the linden, poplar, elm, 
willow, orange, olive, walnut, fir, and several species of maple. A num- 
ber of shrubs and herbaceous plants may also be included in the list. 

To what extent the production of this honey-dew is injurious is not 
well known. Sometimes the affected plants do not appear to suffer, but 
it has been shown that in some instances the leaves become discolored 
through the destruction of the chlorophyl grains in the cells, and there 
are also other changes that take place within the leaf in consequence 
of this. iS'o further injury has been noted, yet indirectly it is liable to 
occasion serious damage, inasmuch as it may attract aphides and other 
insects, as well as various kinds of parasitic fungi. 

The com]3osition of honey-dew, as given by Bossiugault and Zoeller, 
is 48 to 55 per cent, cane sugar, 28 to 24 per cent, of inverted sugar, and 
22 to 19 per cent, dextrine. A little of the substance called mannite 
has also been detected in it. This composition is exactly the same as 
that of the manna collected by the monks at Mount Sinai, upon the 
ta^narisk stung by Coccus manniparus. 

Very little is known as to the cause of this malady. It appears most 
frequently in hot, dry weather, more particularly on plants that are ex- 
posed to the direct rays of the sun. Some think that it may be due to 
the nature of the soil in which the plants grow 5 others that it is a 



* Science, Jtiuuary 23, 1885. 

t Mr. H. S. HubLard, of tlie entomological division of the United States Department 
of Agriculture, has observed several species of leaf hoppers (genus Proconia) upon 
the cotton-plant and the pear tree, Avhicli secreted a sweet substance similar in nature 
to that produced by aphides. They possess the power of ejecting the fluid from 
their bodies with considerable force. This is done at short and regular intervals, and 
the quantity thrown out is often sufficient to cover the leaves and the objects beneath 
the plants, making them appear as if wet with dew. 
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special peculiarity of certain individuals, for among a lot of diseased 
plants a few may be found in perfect health ; while others again attribute 
it to some alteration in or wounds of the roots. There is nothing known 
of the true cause, however, beyond these and other like unattested 
theories; neither is there any known remedy for the disease. 



THE SMUT OP TIMOTHY •"(Tilletia striceformis, Westd.) 

In May and June my attention was called to the prevalence of dis- 
eased leaves on the timothy about Madison, Wis. "The affected plants 
were at this time somewhat smaller than those that were not diseased, 
usually 4 to 5 inches high, with only three or four developed leaves : other- 
wise they presented no unusual appearance when carelessly handled. 
On a careful examination, however, one or more of the leaves were found 
to be marked by lead-colored, slightly thickened lines, about one-sixty- 
fourth inch wide and one-sixteenth to one-fourth iach long, running 
lengthwise of the leaf. 

Sometimes but a single line or a series of lines was to be found on a 
leaf, but usually there were several, in n^any instances the space be- 
tween the two veins of the leaf being occupied by those discolorations, 
which extended from the base nearly to the apex (Fig. 1). When one 
of these leaves was cut or torn across, it was found that each of the 
lead-colored lines referred to corresponded to a black, dusty mass, oc- 
cupying the center of the leaf, and merely covered by the epidermis at 
the top and bottom. Shortly afterwards the epidermis ruptured along 
the dark lines, one side usually tearing before the other, and so exposed 
the sooty substance, which was shaken from the cavities and dispersed 
by the wind, under the action of which the leaves were soon reduced to 
brown shreds, by which the diseased plants could be readily distin- 
guished, even from a distance (Fig. 2). 

Under the microscope the dark mass filling the leaf- cavities was found 
to consist of numberless irregularly round or ovoid, pale-brown spores, 
usually measuring 10 to 12 p.. in diameter, their surface closely beset 
with short spines (Fig. 3), 

In its appearance to the naked eye, and in its microscopic characters, 
this smut agrees closely with Tilletia de baryana^ F. de Waldh. distrib- 
uted on Eolcus mollis^ from near Berlin, in Eabenhorst's Fungi EuropiBi, 
No. 3393. It is also indistinguishable from the English specimens of 
Ustilago salveii, B. & Br., on an unnamed grass, in Cooke's Fungi Britt. 
Exsicc, No. 57. These species are held to be identical by Schroeter and 
Winter,t who replace these, together with other other synonyms, by Til- 
letia striceformis (Westendrop). 

The species occurs in Europe, in the leaves of Agrostis stolonifera, 
A, vulgaris^ Calamagrostis Jialleriana^ Milium effusum, Holcus lanatiis, 
H, mollis^ ArrJienatherum avenaceum, Briza media^ Foa pratensis, Dactylis 
glomerata^ Festuca ovina, F, elatiorj Bromus inermis, and Loliumperenne. 
I have collected it in Wisconsin, in the spring, on timothy {Phleum pra- 
tense) and on the glaucus wild rje{Mymus Canadensis^ var. glaucifolius); 



* TMs chapter, on a disease of the most important meadow-grass of the Northern 
States, has been prepared at the request of the assistant botanist of the Department, 
by Prof. WiUiam Trelease. 

tSchrceter : Cohn's Beitrage, zur Biol, der Pflanzen, 2, pp. 366, 367. 

Winter : Pilze, in Eabenhorst's Kryptogamen-Flora, 1, p. 108. 
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and in Massachusetts, during the summer, on quack* grass (Triticum 
repens). Though most' abundant on the leaves of young plants, it is not 
confined to them, but has been found as well on flowering specimens of 
timothy and quack. 

When as abundant as it was about Madison and other parts of Wis- 
consin, in 1883 and 1884, the timothy smut is the source of consider- 
able direct loss, by lessening the yield of one of the most valuable 
meadow grasses. Its relationships are also such that it is open to the 
suspicion of being injurious to animals which are fed on plants attacked 
by it. 

During the winter of 1883-'84 considerable excitement was created 
by the appearance of what was supposed to be "foot-and-mouth dis- 
ease " in Kansas cattle. The disease was investigated by the veterin- 
arian of the Department of Agriculture, who traced it with certainty 
to ergotism. t In the report on this examination it is stated that " sim- 
ilar cases which occurred about the same time in other localities were 
cases of ergotism. Professor Law, of Cornell University, Professor 
Stalher, of the Iowa Agricultural College, and Professor Faville, of the 
Colorado Agricultural College, have seen similar cases in their respect- 
ive States, and concur in the opinion that they are due to poisoning 
from ergot."t During the present year Dr. Atkinson, State veterin- 
arian of Wisconsin, found cattle in that State suffering from a similar 
disease of the extremities, which he is inclined to attribute to ergotism, 
as he has informed me, and cases of the same sort are recorded from 
other localities. Many instances of abortion are also unquestionably 
attributable to the presence of ergot in hay or pasturage. 
. For a number of years the smut of Indian corn ( Ustilago zew mays) 
has been growing in favor as a substitute for ergot in medical practice, 
since it possesses active properties similar to those of the latter sub- 
stance. So far as I know the smut of timothy has never been examined 
chemically, nor have experiments been instituted to determine its ac- 
tion on the animal system ; but until it has been shown to bfe harmless 
it will be safe to regard it with suspicion, and to avoid pasturing grass 
or feeding hay that is known to contain much of it. 

In conclusion, it may be well to extend the same caution to another 
smut {Ustilago panici glauci^ Wall.), which is very abundant in autumn 
in the ovaries of the rusty pigeon grass (Setaria glauca), which, though 
generally regarded as a weed, is said § to furnish " a considerable amount 
of fodder which is as nutritious as Hungarian grass, but not as pro- 
dmctive." 

GEO. YASEY, 

Botanist 

Hon. ]^ORMAN J. COLMAN, 

Commissioner. 



* Specimens were distributed ou this host in Ellis' N. Amer. Fungi, No. 1498. 
t Report of the Department of Agriculture, 1884, p. 222. 
t L c, p. 224. 

SVasey: Agricultural Grasses of the United States, p. 43. 
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Sir : I have the honor to submit herewith my fourteenth annual re- 
port. The work of this division for the past year has been chiefly con- 
fined to the detection of adulterations of food, with special reference to 
butter, oleomargarine, butterine, and the fats used in the manufacture 
of oleomargarine cheese, having in view the discovery of a method by 
which the respective fats employed in the manufacture of butter substi- 
tutes may be detected with the microscope, thus assisting to render 
operative the law relating to this subject. 

Chemical methods of testing butter and fats are found to be neces- 
sarily slow and not always satisfactory, as is affirmed by the leading 
chemists of Europe and America. Prof. A. Yoelcker, chemist of the 
Eoyal Agricultural Society of England, recently acknowledged before 
a parliamentary committee that the reasons why the butter laws of 
England were wholly inoperative was because there was no chemical 
method known to him whereby oleomargarine could be distinguished 
from butter. 

In considering the fact that every known fat, vegetable and animal, 
presents to the touch and sight different physical properties, I became 
convinced, fats being composite bodies, that the proportions of their 
fatty combinations might vary and give rise to different forms of crys- 
talline structure. Experiments have thus far demonstrated the correct- 
ness of my theory. 

Agreeably with your instructions I was present at the annual meet- 
ing of the American Society of Microscopists, held at Cleveland, Ohio, 
in August last, and read a paper on the crystals of butter and other 
animal and vegetable fats, with illustrations on the blackboard. 

In consequence of the novelty and apparent value of the facts stated, 
contained in discoveries which are the result of years of patient investi- 
gation, the president of the society, Prof. H. L. Smith, of Hobart Col- 
lege, Geneva, N. Y., with my sanction, appointed a committee of five 
men^ experienced in microscopy, to investigate and report upon the 
merits of the discoveries. On the following day the chairman of said 
committee stated publicly, at the morning meeting, that I had verified 
every statement made. The full report of this committee will be pub- 
lished in the society's annual report. 

I also read a paper before the chemical section of the American As- 
sociation for the Advancement of Science, held at Ann Arbor, Mich., 
in the month of Septeniber, an abstract of which is now published by 
the society. 

By invitation of the president of tlie American Textile Society and 
agreeably with your instructions, I prepared and read, at the annual 
meeting in October, a paper relating to the structure of textile fibers 
and the changes effected thereon by the action of chemical reagents. 
This paper is included, as the experiments were originally a part of my 
uupublishjcd division work. 
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TEXTILE FIBERS. 

The division is frequently called upon to make investigation as to the 
character of textile fibers and fabrics, not only for the public generally, 
but also for several Departments of the Government. 

Textile fibers are presented as articles of manufacture and in the raw. 
In the former case they may have been dyed, stained, or painted. It is 
obvious that under these conditions the fibers should be submitted to 
chemical reaction to bring them as nearly as possible to their normal 
condition. 

Considering how well the structures of the common textile fibers of 
commerce— cotton, flax, ramie, jute, manilla hemp, silk, and wool — have 
been investigated and minutely described by able and exact microscop- 
ists, I will here confine myself chiefly to such experiments as I have 
personally made with such fibers, treating them with chemical re-agents 
while under the objective. 

While aware that this method is not wholly new, I am satisfied that 
comparatively little work has been done in this direction, and that a 
wide field is still open for future research. 

Microscopists have to fortify themselves in every way that will sus- 
tain, by truthful work, the value of the microscope as a means of re- 
search, sometimes conducting their experiments under the most trying 
circumstances. Fibers may be so treated by experts as to make it diffi- 
cult to determine how their changed appearance has been effected, and 
it may happen in this age of experiment and speculation that important 
decisions in commercial transactions and in criminal causes may depend 
upon their investigations. A case in point will illustrate this: While 
Dr. Dyrenforth was in charge of the chemical division of the United 
States Patent Office, a person applied for a patent on what he called 

cottonized silk," furnishing specimens. The applicant claimed to have 
invented a method of covering cotton fiber with a solution of silk which 
could be woven into goods of various kinds. In order to satisfy the 
public of the reality of his invention, he placed on exhibition in various 
localities specimens of silk-like goods, in the web, in skeins of thread, 
and in ribbons, representing the same to be '^cottonized silk." 

Dr. Dyrenforth, not convinced of the reality of the so-called invention, 
forwarded to this division some fibers of the material for investigation. 
These were subjected to the usual tests, and the fibers were found to 
consist of pure silk. The fact was so reported, and the application was 
rejected. The microscope was thus usefully employed to protect manu- 
facturers and the public from imposition. It may be well to state briefly 
the methods employed in detecting the real character of the matejial. 
The fibers were first viewed under plain transmitted light, secondly by 
polarized light and selenite plate. Since silk and cotton are polarizing 
bodies, " cottonized silk," if it could be made as described, would give, 
in this case, the prismatic colors of both fibers, and the complementary 
colors would differ greatly because of the great disparity of their re- 
spective polarizing and refractive powers. The fact will be observed 
that a fiber of cotton presents the appearance of a "twisted ribbon" 
when viewed under the microscope, while a fiber of silk, owing to its 
cylindrical form, cannot twist upon itself. 

Again, the diameter of "cottonized silk," so called, would necessarily 
be greater than that of a fiber of silk, since by reason of the shortness 
of the original hairs of cotton fiber the silk solution would have to be 
applied to an actual thread of cotton and not to a single fiber. Were a 
single fiber of such combination put under a suitable objective, and a 
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drop of nitric acid brought in contact with the fiber, it would be seen 
that the acid woukl destroy the silk and leave the fibers of cotton un- 
touched, the latter being insoluble in cold nitric acid. The action of 
muriatic acid is similar. 

Were a fiber of cotton present, and a drop of pure sulphuric acid 
placed on it, followed quickly by a drop of a transparent solution of the 
tincture of iodine, a peculiar change in the fiber would be seen to take 
place, provided the right proportion of acid be used. Cotton fiber, un- 
der such conditions forms into disks or beads of a beautiful blue color, 
and the same effects are still more conspicuous when the fiber of flax is 
subjected to the same treatment. Fig. 1 represents a fiber of cotton, and 
Figs. 2, 3, 4, 5 fibers of flax, as they appear under such treatment. Every 
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textile amylaceous fiber is more or less convertible into these forms by 
strong sulphuric acid. The fibers. of cotton, flax, and ramie are ex- 
amples of amylaceous cellulose 5 that is to say, these fibers are converted 
into starchy matter by treatment with sulphuric acid. Therefore in 
combinations of these fibers with non-amylaceous fiber (ligneous or 
woody fiber) the former will be dissolved, leaving the latter unchanged; 
the woody fibers remaining will prove suitable objects for microscopical 
examinations. 

Again, it mi^ht be important to know whether a certain pulp or com- 
position contained flax in combination with cotton. The composition 
might be of such a well-digested character as to destroy all appearance 
of normal form, that is to say, the " twisted ribbon " character of cotton, 
as well as the cylindrical and jointed characteristics of flax, might be 
lost to ordinary view. In this case, make a watery solution of the pulp, 
spread it out thinly on a glass slide 3 by 1 inch, draw off any superfluous 
water, then add one or two drops of a strong solution of chromic acid, 
and place over it a glass cover. When viewed under the microscope 
any portion of the joints of flax present will appear of a dark-brown- 
color. A solution of iodine has a similar effect. The brown portions of 
the joints being nitrogenous, are stained a yellow color by the re-agents 
named, while the fibers of cotton, which are devoid of nitrogen, remain 
unstained. The fibers of flax may be chemically treated so as to render 
them of a beautiful white, silky appearance to the naked eye, but, when 
examined under the microscope, the brown nitrogenous matter of the 
joints is found still present, and on using the chromic acid test it be- 
comes deeply stained. A chemical solution of flax, therefore, would 
prove, for some purposes, undesirable, owing to the presence of this 
ligneous matter. Cotton being destitute of ligneous matter will give a 
chemically pure solution and is on this account better adapted than flax 
for collodion compounds. 

It is known that when wool is treated with the sulphuric acid of com- 
merce, or in strong diluted sulphuric acid, the surface scales of the fiber 
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are liberated at one end and appear, under alow power, as hairs proceed- 
ing from the body of the fiber. Wool may remain thus saturated in the 
acid for several hours without appearing to undergo any further change 
as far as is revealed by the microscope. When treated in mass in a 
bath of sulphuric acid, strength 60^ B., for several minutes, and after- 
wards quickly washed in a weak solution of soda and finally in pure 
water and dried, it feels rough to the fingers, owing to the separation 
of the scales. I have preserved a small quantity of wool thus treated 
for the last twelve years, my object being to ascertain whether the chemi- 
cal action to which it was exposed would impair its strength. Wool thus 
treated seems to possess the property of resisting the ravages of the larvae 
of the moth. This specimen, although openly exposed for the period 
named, suffered no injury, while the imbrications appear to have re- 
sumed their natural position and appear finer. From these experiments 
it would seem not improbable that a new article of commerce might 
profitably be produced, as wool thus treated seems'to be moth proof. 

It is found in practice that when sable brushes are washed in a weak 
solution of pure phenic alcohol, and afterwards in warm water, the 
moth worm will not eat them. I mention this chemical fact because it 
shows that a change of this material is brought about by the phenol as 
to its edibility, and this may explain why wool treated with sulphuric 
acid is rendered moth-proof. 

The fibers of dyed black silk may be viewed with interest under the 
microscope. If a few threads of its warp are placed on a glass slide and 
one or two drops of concentrated nitric acid placed in contact with them, 
the black color changes first to green then to blue, a lifelike motion is 
observed in all the fibers, they appear marked crosswise like the rings 
of an earth worm, the surface of each fiber appears loaded with par- 
ticles of dye stuff,' and finally the fibers wholly dissolve in the acid. If 
we now treat a few threads of the weft in the same manner, a similar 
change of color takes place. When the fibers assume the blue color, a 
dark line is observed in the center of each running longitudinally the 
whole length (which dark line is doubtless the dividing tine of the two 
original normal threads formed directly by the two spinnerets), the 
dark air-line or shadow finally breaks up, and in the course of a few 
minutes the silk is wholly dissolved. Were ramie, cotton, flax, or hemp 
present, they would be observed, as all these fibers remain unchanged 
under this treatment. If wool be present, rapid decomposition will fol- 
low, giving off copious fumes of nitrous acid, allowing, however, sufiBicient 
time to observe the separation of the scales of the wool fibers and to 
demonstrate by observation under the microscope that the fibers are 
those of wool. In making these experiments it is not necessary to use a 
glass disk over the treated fibers. If a disk or cover is pressed on them 
while undergoing this treatment the lifelike motion of the silk will not 
be so apparent. 

PARASITES IN DOMESTIC FOWLS. 

I have incidentally examined several sick domestic fowls in order to 
ascertain their ailments. The first examined was in a moribund condi- 
tion when received, and died within an hour after it was brought to my 
notice. Its comb was of a deep red color, abnormally so, the tips being 
somewhat black. On dissection, its general viscera presented nothing 
peculiar, but on removing that of the thorax and abdomen, the Uin^js 
excepted, I observed, on the intercostal muscles bordering the ribs, what 
resembled a superficial reddish pigment, in streaks, while small specks 
of various forms covered the lining of the abdominal cavity. These va- 
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ried from th.e size of a pin point to that of a small pin head. On removing 
a small ])ortion of this colored substance, and viewing it under a suitable 
power of the microscope, I found it to consist of living mites (acari), in 
various stages of growth. I next removed a small portion of the lung 
tissue, and, placing it under the microscope, again discovered several 
living mites. Another portion was removed from the lungs, not ex- 
ceeding half a grain in weight, when three more mites were discovered. 
Those last were so lively that it was difficult to keep them long in view 
without changing the glass slips on which they were placed. 

This mite closely resembles Gytoleichm sarcoptoides (M^gnin), although 
this species has not hitherto been found in such habitats as above die- 
scribed. M^gnin states that the Cytoleichus sarcoptoides causes the death 
of both wild aiid domestic fowl : They are found in the air-passages 
of the lungs, in the bronchial tubes and their divisions, in the bones with 
which the air sacs communicate, and in other cavities. They are also 
found in the bronchi of birds, and, when they are extremely numerous, 
cause titillations of the bronchial mucous membrane, indicated by a 
slight cough, in some cases causing symptoms of asphyxia and conges- 
tion, to which the birds may succumb." He instances an example in the 
case of a pheasant, in which, when dissected, this obstruction of the 
bronchi was well manifested. (See cuts 1 and 2.) 




GytoIelchnB sarooptoides. Lamlnosioptes gaJllnomm. 

I think it probable that these mites, after they have effected a lodg- 
ment in the lungs, bore through the pleura and invade the thoracic and 
abdominal cavities, where they breed in large numbers, producing great 
irritation and ultimately deatii. 

About two months after the first dissection, a second fowl in a mori- 
bund condition was brought to me by the same gentlemen who brou^^ht 
the first. The comb of this fowl was highly engorged, and the tips were 
black. Its crop was greatly distended. It was unable to stand up, 
breathed with difficulty, yet exhibited considerable strength when about 
to be killed. It had been sickly for the previous four weeks. I took 
the precaution in this case to remove the skin, so that I could examine 
the cellular tissue, when I observed great numbers of small, white, 
opaque specks, of various dimensions, varying in size from the one-hun- 
dredth of an inch to the one-twelfth of an inch in diameter. When 
viewed under the microscope, the tissue showed within its folds and cell 
structure numerous mites, which proved on examination to be Lamino- 
sioptes gallinorum (M^gnin).* 

- *For the epeoifio deterxoiuatipn of theae Mites I am indebted to Dr. C. Y. BXLeji 
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Further investigation showed that the opaque markings above alluclecl 
to contained, in many instances, the remains of one or more of these 
mites. The substance of the opaque specks was calcareous. The habi- 
tat of these mites seemed to be confined to the cellular tissue wholly. 
I examined the viscera and. cavities of this fowl, but found neither liv- 
ing mites nor their remains nor calcareous specks. Megnin states that 
in Europe this acarus has been found in all turkey hens, and especially 
in foreign turkeys of the family Fhasania. He says that these acari 
gather in millions in the cellular tissue and destroy the fibers, but with- 
out causing any other change than the production of the calcareous con- 
cretions spoken of. He further says: " They have been noticed in such 
numbers in old birds as to leave no doubt as to their being the cause of 
death.'' The existence of either of the mites above described in Ameri- 
can fowl has not hitherto been known. In this same fowl I found thou- 
sands of encysted nematoids, resembling, when viewed under a low 
power of the microscope, trichina spiralis ; but when removed from 
their watery cysts and viewed under a power of about 500 diameters, 
they seemed to be of an undescribed species. 

These encysted worms are wholly confined to the muscular coating of 
the stomach and intestines. i 

On examining a third fowl, which was dead when brought to me, I 
found in its cellular tissue numerous mites of the species galUnorum^ 
above described. From the results of these examinations, it seems 
probable that a considerable amount of disease prevailing among Ameri- 
can domestic fowls and not referable to any known type, may be due to 
the presence of such parasites as I found in the cases above mentioned. 
Investigation in this direction may therefore have an important bear- 
ing on the healthful raising of domestic fowls. 

I would suggest that carbolic acid, or other disinfectants, sprinkled 
in and about nests and on the floors of henneries, might prove useful as 
an antidote in cases similar to the above, as well as in cases where the 
exterior of the fowl is infested. Since this discovery was made, a West- 
ern correspondent, Mr. T. B. Eedding, writes from Greencastle, Ind., that 
the identical species of mite described above has been found in domes- 
tic fowls in his locality. 

FUNai. 

I have prepared a collection of water-color drawings, numbering about 
eight hundred plates, representing the leading types of the genera and 
species of fungi, embracing many of the edible and poisonous species 
found in the United States, together with the types of genera and 
species of the principal microscopic fungi which pre> on living plants 
or are otherwise prejudicial to their healthy growth. 

The edible fungi of the United States at present known consist of 
about one hundred and thirty species. Mycologists and others inter- 
ested will probably find in this exhibit a larger number of drawings of 
native species than can be found elsewhere. 

The microscopic fungi are selected from collections made by Dr. M. 
C. Cooke, Prof. Charles Peck, Dr. Curtis, and other noted mycologists, 
many of them having been prepared especially for this division. I 
have also prepared a descriptive catalogue of this collection. 

TESTS OF BUTTER AND OTHER FATS. 

A little over eight years ago I made my first experiments relating to 
oleomargarine and butter, my prime object being to find a mode by 
which these substances could be distinguished one from the other. 
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Frequent occasion for experiment has since been afforded, in tests of 
butter samples of uncertain or suspicious origin, and I have made the 
discovery that when it is boiled and cooled slowly for a period of 
twenty-four hours, at a temperature of from 50^ to 70^ F., it not only 
becomes crystallized, but, with proper mounting and the use of polarized 
light, it exhibits on each crystal a well-defined figure, resembling what 
is known as the cross of St. Andrew. In course of time, the period 
ranging from a few days to a few weeks, according to the quality of the 
butter used and the temperature to which it is exposed, the crystals, 
which at first are globular, degenerate, giving way to numerous rosette- 
like forms peculiar to butter. 

I have also demonstrated that the crystals of butter and lard re- 
spectively differ essentially from each other, and may be distinguished 
at once, one from the other, when properly prepared. The crystals of 
newly-made butter, when boiled, are globular and present a dotted ap- 
pearance, due to the projection of numerous short spines. Those of 
beef have loHg biserrated spines proceeding from a common center, 
while lard gives a strictly stellar or star-like form, proceeding from a 
dense, opaque center, which appears to be granulated. 

These new facts led me to experiment with other fats, vegetable and 
animal, with a view to determining whether the fats of other animals 
and of vegetables may not have other crystalline forms peculiar to them- 
selves, and of such definite structure as might lead to their detection 
when fraudulently combined with other fats in medicinal compounds^ 
&c. I have made numerous experiments to that end, and have found 
that the normal crystals of several fats, which have not heretofore been 
examined with sufficient accuracy, maybe distinguished from all others 
thus far examined. For example, cacao butter, when its consistency is 
very much reduced with sweet oil, gives a most beautiful and perfect 
discoid crystal. Spermaceti, white beeswax and paraffine, treated in 
the same way give other forms, but as yet I am unable to obtain the 
highest crystalline forms of these last-mentioned fats. 

The utility of these investigations in animal and vegetable fats may 
be inferred from the fact that in each of the prosecutions lately brought 
against fraudulent butter dealers and venders, in the city of Washing- 
ton, the accused, in every instance, acknowledged that my evidence 
against them was correct, and that they had sold tallo.w compounds as 
butter. 

As a result of this detection of fraudulent compounds, about sixty 
hawkers, men and women, who, under the guise of farmers, have been 
offering for sale, from door to door, compounds of tallow, lard, and cot- 
ton-seed oil, mixed with inferior butter, as genuine creamery butter, 
have abandoned their calling. 

EXAMINATION OF BUTTER AND ITS SUBSTITUTES. 

In making examinations of butter and its substitutes, a specimen of 
the suspected article is placed between two small pieces of glass, using 
for one the ordinary microscojiic slide 3 by 1 inch, and for the other a 
thick microscopic disk; then compress the specimen sufficiently to give 
a thin translucent cloud. If white opaque particles are observed be- 
tween the glasses, there is reason to believe that the substance is a 
fatty compound. If the experimenter will first practice with lard in an 
atmosphere of moderate temperature, he will observe the white specks 
of fat alluded to. Should the cloud be very even throughout, it is 
probably either pure butter or newly-made butterine. 
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Before proceeding further with the microscope a portion of the sam- 
ples is usually submitted for examination to a test^with sulphuric acid. 

While these two simple tests will always distinguish true oleomarga- 
rine from butter their result is less decisive in the case of butteriue, 
owing to its containing a considerable proportion of butter. Hence it 
is often necessary to subject what appears to be genuine butter to a 
closer examination. When this is the case, resort is again had to the 
microscope, first removing any salt present by pressing a pofEion of the 
substance through the meshes of fine cambric muslin, then mounting 
the specimen with as little friction as possible, and viewing it by plain 
transmitted light under a power of about 75 diameters. If well-defined 
crystals of fat are present they are at once seen. Should the crystals 
be in the amorphous state they may not be seen in this way. I then 
resort to polarized light when very minute fatty crystals are at once 
detected, if present, provided the polarizer is rotated until its face angle 
is at right angles with that of the analyzer. Push the polarizer down 
as low as the stand will permit. By this means a darker ground is 
produced, and the bright specks or light shades of fat will appear in 
view over the dark ground. 

When amorphous crystals are detected by this means it is desirable to 
ascertain whether they are of beef or lard. 

Boil about 1 ounce of the substance and cool it slowly. The next 
step is to examine under the microscope a portion of it thus prepared. 
To accomplish this it will be necessary to prepare by any of the well- 
known means on a glass slide of 1 by 3 inches, a varnish ring one hun- 
dredth of an inch in thickness when dry. Put a single drop of any 
thick, transparent oil within the varnish circle and place in contact with 
the oil a very small portion of the suspected substance. Use a point, 
such as that of a pin or needle, to separate the floating fatty substance 
into very fine granules (crystals). Place a suitable glass disk or 
*^ cover'' over the oil and press it gently down so that it will come in 
contact with the varnish ring, which should receive one coat of varnish 
just before the slide is used and should be of sufficient thickness to 
protect the crystals from pressure by the cover. The object may now 
be viewed by plain transmitted light. If tl;ie crystals exhibit a well- 
defined stellar form, such as Figs. 13, 14, or 15, the substance is lard ; 
if such as 18 it is beef fat. The latter should be viewed with the high 
powers, so as to observe the biserrated form of the individual spines of 
which the perfect crystal consists. If butter crystals are present, they 
may be of one or both forms, globular or rosette. (See Figs. 7, 8, 9, and 
5, Plate 1.) 

In Plate I, Fig. 1 represents the crystals of boiled butter as seen by 
a pocket lens: Fig. 2, highly magnified crystals of butter from a breed 
of Shorthorn, Devon, and Tennessee native cattle, showing the " cross" 
under polarized light ; Fig. 3, crystals of butter from a breed of pure 
Alderney ; Fig. 4, higlily magnified crystals- of Tennessee butter under 
plain transmitted light; Fig. 5, a budding crystal of Tennessee butter; 
Fig. 6, the indented crystal peculiar to Tennessee butter of this grade; 
Fig. 7, a crystal of butter from Huron County, Ohio ; Fig. 8, the rosette 
form of secondary crystallization of butter as seen under polarized light 
and selenite plate; Fig. 9, secondary crystallization of butter under po- 
larized light without selenite plate ; Fig. 10, a crystal of butter under 
polarized light and selenite plate ; Fig. 11, a crystal of oleomargarine 
under polarized light, in which sample a large proportion of butter is com- 
bined with lard, the presence of butter being indicated by the " cross " 
and that of lard by " spines " ; Fig. 12, the same crystal under polarized 
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Vi^ht and selenite plate ; Fig. 13, pressed lard under transmitted light ; 

1^, rendered lard, strained to remove nitrogenous bodies; Fig. 15, 
the same crystal under polarized light and selenite plate ; Fig. 16, homo- 
geneous olemargarine under polarized light and selenite plate ; Fig. 17, 
pure butter under polarized light and selenite plate ; Fig. 18, beef fat 
highly magnified under polarized light and selenite plate. The magni- 
fying power employed in the investigation of the above crystals, with 
the exception of Fig. 18, varies from ten to five hundred diameters, and 
in Fig. 18 from seventy-five to five hundred diameters. 

TO SEPARATE BUTTER CRYSTALS. 

The method employed to crystallize butter and separate the crystals, 
so that they may be seen by the naked eye, is this : Procure a speci- 
men of pure butter and boil it in a test tube or tin pan for a period 
of several seconds, pour the liquid portion off in a cup or other suita- 
ble vessel, anS put it in a cool place to crystallize; allow the cooling 
process to continue from twelve to twenty-four hours. Eemove with 
the point of a penknife a few grains of the butter thus treated, place it 
on a slip of glass and pour over it a few drops of alcohol. The crys- 
tals may then be easily separated from each other by means of a needle. 
A solution of alcohol in a concentrated solution of pure carbolic acid in 
the proportion of ten parts by measure of the first to one part of the 
last, will prove more satisfactory in separating the crystals than alcohol 
alone. If the crystals are viewed by a pocket lens they will appear like 
so many insect eggs. (See Fig. 1.) Beef and lard fats may be treated 
in like manner, but in practice it will be found that the crystals of these 
fats are not so easily separated, owing to their long spines interlocking 
witR each other. Mne years ago, while making some experiments with 
butter, I first observed that boSed butter exhibited small crystals some- 
what stellar, but gave no further attention to the fact until May last. 
For the purpose of determining the real character of the crystals I pro- 
cured a sample of pure dairy butter from Ohio, This was boiled, and 
when cold I examined it under a power of 75 diameters. To my suiprise 
globular bodies were found, having apparently a very fine fibrous struct- 
ure. When subjected to polarized light a cross consisting of arms of 
equal length was observed on each crystal. (See Figs. 2 and 3.) On 
rotating the poles the cross of each crystal rotated. On rotating the 
glass on which the specimen of butter was mounted the crosses remained 
stationary, thus showing that the appearance of the cross depends on 
the fact that the crystals are (1) globular, (2) polarizing bodies, (3) trans- 
lucent, and (4) comparatively smooth. Were they opaque or non-polar- 
izing, or did they consist of long spines causing great divergence of the 
rays of light, no image of the cross would be visible. But from whatever 
cause the appearance of the cross on butter crystals arises, its constant 
appearance on new butter under the conditions above described is a fact 
beyond any question, and, so far as my experience goes, the better the 
quality of the butter, the more clearly defined is the cross. It is black, 
large, and well defined. When these crystals are under polarized light 
and a selenite plate, they exhibit all the colors of the rainbow and are 
exceedingly interesting objects. (See Fig. 10.) 

In order to leave no room for doubt respecting these crystals being 
peculiar to butter, I had cream churned, through the kindness of Mr. 
Frank K. Ward, of Washington, and a fine sample of granulated but- 
ter made in my presence, a portion of which was secured ; also a portion 
of butter from another lot made in my absence. The first lot was made 
7 AO— '85 
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of pure Alderney cream, the second from mixed cream. The samples 
were kept apart in separate boxes, boiled, cooled slowly, and examined 
according to the methods described. Both samples gave the globular 
crystals, showing the cross. These crystals varied in diameter from 
fifteen ten-thousandths to one one-hundredth of an inch. Yery large 
crystals, such as the latter, show the cross but dimly, while the small 
ones show it distinctly. To this date I have received several samples 
of butter from Tennessee, Ohio, New York, Maryland, Virginia, and the 
District of Columbia. AH exhibited one or both forms of the crystals 
common to butter, but generally the globular only. Pure market or 
store butter, which has been exposed to high temperature for several 
months, exhibits a greater number of the rosette forms, measuring only 
about fifteen ten-thousandths of an inch. In general it may be said 
that, as butter loses its freshness, either through age, heat, or other 
causes, the globular crystals, with the cross which appears upon them, 
tend to give way to the rosette-like forms shown in Figs. 8 and 9, while 
inferior butter appears to show the rosette-like forms much sooner than 
that of the best quality. These latter forms appear to result from the 
breaking up of the globular crystals, in the center of which speck after 
speck appears to expand into the rosette-like form and float away. 
(See Fig. 5.) 

In examining the two butters received from Mr. Ward, I observed a 
material difference in their appearance. Although all exhibited the 
peculiar typical cross of St. Andrew, some brands exhibited globular 
crystals much more bright in color than others. The butter received 
from Tennessee exhibited a peculiar indentation in the large crystals; 
and so well defined is this peculiarity that this brand may at once be dis- 
tinguished from all others I have yet examined. (See Fig. 6.) Several 
butters examined in May last, made from milk of cows fed on dry feed, 
exhibited crystals more brilliant in appearance than those fed on grass 
in July. I think it probable that the butter crystals of different breeds 
may yet be distinguished from each other by some marked peculiarities, 
although preserving always well-defined features common to butter. 

The globular crystals of some butters are exceedingly transparent ; 
in this case a very low power of the microscope should be used for ex- 
aminations ; an inch and a half objective serves the purpose. 

Exceedingly small globular butter crystals may arise from one or two 
causes, such as from the oily characters of the butter, or by cooling the 
boiled butter too quickly. All boiled samples should be kept in a dark 
cool place to prevent the crystals from passing to the secondary stage 
characterized by the rosette-like forms. At high temperature, such as 
100° F., the globular crystals all dissolve. Should these precautions 
be neglected eff'eetive crystallization will not take place and the cross 
will not be discovered. 

MOUNTINa BUTTER CRYSTALS. 

A practical microscopist will readily perceive that from the very nature 
of the crystals great care must be exercised in mounting them. The 
globular crystals should not be crushed; neither should they be exposed 
to light except when necessary, or to a temperature of over TO*^ or 75^ 
F. At 950 I found the crystals of Tennessee butter dissolve while the 
Ward butter crystals at the same temperature retained very nearly their 
normal form. 

In order to crystallize solid fats and show their normal crystals it is 
necessary first to boil them with sweet oil. When cold, the composition 
should be of the consistency of butter. Cacao butter should be made 
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SO liquid when cold that its crystals will swim incrusted on the surface 
of the oil. When a little of this floating iucrustation is bruised f^ently 
in oil and mounted, beautiful discoid crystals will appear under the mi- 
croscope. When normal crystals of fat of any description are mounted 
in oil it is difficult to preserve specimens of them for a long period, 
owing to their tendency to dissolve, especially at temi)eratures exceeding 

CHEMICAL TESTS FOR BUTTER, OLEOMARGARINE, AND BUTTERINE. 

Oleomargarine made under the French patent, consisting mostly of 
beef fat, is easily detected by pouring a few drops of concentrated sul- 
phuric acid on a portion about the size of a bean and mixing quickly 
with a glass rod. The mass at once assumes a light amber tint, soon 
turning darker and richer in color. After a period of from lifteen to 
thirty minutes it turns to a well-defined crimson scarlet. After a lapse 
of twenty-four hours it becomes the color of dark Avalnut. 

Within the last six months I have failed to find any of this grade of 
butter substitute in Washington markets. It is giving way to various 
cheaper compounds, known as buttcrine. 

True oleomargarine may be detected also by boiling a sample of it in 
an iron spoon, when the odor of burnt fat is given off. Butterine can- 
not be tested by this process satisfactorily, owing to the presence of 
butter in the mixture, the l)utyric acid of the butter being the most 
prominent odor observed. 

If samples of pure butter, oleomargarine, and butterine are exposed to 
a temperature of 75^ F., for a period of one hour, the last named will 
become slightly glossy, and at 85^ will become almost semi-iiuid, while 
the other two samples named will not appear to the naked eye to be 
thus affected and will preserve their sharp angles. 

When oleomargarine or butterine is newly made, crystals of fat are 
seldom observed in it when viewed undep the microscope ; but in course 
of time, owing to their being subjected to light and increased rise of 
temperature in the stores, both exhibit crystals of fat more or less. In 
the butter substitutes of commerce, the crystals are seldom absent, but 
dark, nitrogenous, yellow, translucent bodies are always seen in them 
and are characteristic of them. These latter substances are never found 
in pure butter. When butter substitutes are sold as butter, they ex- 
hibit only the faint odor and taste of butter, and one is puzzled to know 
whether the article is genuine or not. In such cases it will generally be 
found to be either oleomargarine or butterine. When the suspected 
substance has a bad odor, and tastes like butter, it is probably old but- i 
ter, provided it exhibits no dark yellow bodies whem viewed under a 
power varying from 75 to 250 diameters. 

now TO DETECT THE CRYSTALS OF LARD BY THE NAKED EYE. 

Procure a piece of glass; iDlace a small portion of the lard on it, cov- 
ering it with a thick microscopic glass disk ; press the parts together so 
as to form a thin film of the lard between, as described in the case of 
butter. View the glass and lard thus secured before a strong light, 
when white specks will be observed in the lard. The transparent por- 
tion represents the oil, the white specks the crystals of fat. In this 
way fats may frequently be detected in oleomargarine and butterine. 
Pure butter treated in this way exhibits a plain, even color. Mixed 
butters have a streaky appearance, owing to their different densities 
and colors. 
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GENERAL NOTES. 

Oleomargarine, when made under tlie formula of the French patent, 
is composed mostly of beef fat churned with milk and colored with an- 
natto. 

Butterine is said to be composed of the proportion of lard, 4 pounds ; 
tallow, 4 pounds, and creamery butter, 2 pounds. A lower grade is 
made as follows: Cotton-seed oil, 4 pounds; tallow, 4 pounds; low 
grade of butter, 2 pounds. 

It will be seen, from the two compositions of butterine above given, 
that the sulphuric-acid test would act differently in each case. I there- 
fore advise the polariscopic test as the most effective for these compo- 
sitions. 

EDIBLE MUSHROOMS OF THE UNITED STATES. 

For several years past, the microscopic division of the Department of 
Agriculture has been in receipt of numerous letters from its regular 
correspondents and others, from \Yhich it appears that, in various locali- 
ties representing almost every section and climate of the Union, there 
are found large quantities of edible mushrooms and other allied fungi, 
few of which are, however, utilized, owing to the inability of the great 
majority of the people to distinguish the edible species from the poison- 
ous ones. To obtain some clear and trustworthy criteria by which to 
make this essential distinction, has been the object of the various com- 
munications received, and in view of the highly nutritious properties of 
this class of esculents, and of the great possible value of their aggregate 
product as indicated by the vast quantities produced in countries where 
attention is given to their cultivation, the importance of a satisfactory 
answer to these inquiries will be readily appreciated. 

FOOD VALUE OF MUSHROOMS. 

Bohllrausch and Siegel, who claim to have made exhaustive investi- 
gations into the food values of mushrooms, state that "many species 
deserve to be placed beside meat as sources of nitrogenous nutriment," 
and their analysis, if correct, fully bears out the statement. They find 
in 100 parts of dried Morchella esculenta 35.18 per cent, of protein ; in 
Helvetia esculenta 26.31 per cent, of protein, from 46 to 49 per cent, of^ 
potassium, salts, and phosphoric acid, 2.3 per cent, of fatty matter, and 
a considerable quantity of sugar. The Boletus edulis they represent as 
containing in 100 parts of the dried substance 22.82 per cent, of protein. 
The nitrogenous values of different foods as compared with the mush- 
room are stated as follows : Protein substance calculated for 100 parts 
of bread, 8.03; of oatmeal, 9.74,- of barley-bread, 0.39; of leguminous 
fruits, 27.05 ; of potatoes, 4.85 ; of mushrooms, 33.0. A much larger pro- 
portion of the various kinds of mushrooms are edible than is generally 
supposed, but a prejudice has grown up concerning them in this coun- 
try which will take some time to eradicate ; nevertheless, they con- 
tribute so considerable a portion of the food product of the world that 
we may be sure their value will not be permanently overlooked, espec- 
ially when we consider our large accessions of x)opulation from coun- 
tries in which the tnushroom is a familiar and much-prized edible. 

In France mushrooms form a very large article of consumption and 
are widely cultivated. The mushroom beds cultivated in the caves are 
frequently miles in extent. A cave at Mery is mentioned as containing, 
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in 1867, 21 miles of beds, and producing not less than 3,000 pounds in 
weight daily. Another at Frepillon contains 16 miles of beds. The 
catacombs and quarries of Paris and vicinity and the caves of Moulin 
de la Eoche, Sous Bicetre, andBagneux produce immense quantities of 
mushrooms. They are all under Government supervision and are reg- 
ularly inspected like the mines. 

The mushroom which is cultivated in these quarries and caves almost 
to the exclusion of all others is the " Snow Ball," Agaricus arvensis. 
The truffle is held in high esteem and is largely exported. In 1872 the 
quantity of truffles exported from France was valued at over 3,000,000 
francs, and in 1879 at nearly 10,000,000 francs. Immense quantities of 
the Agaricus deliciosus are sold in the Marseilles markets. The Fistulina 
hepatica is also in great demand, and many other varieties appear from 
time to time in the markets throughout France. The Chinese, who are 
noted for the care bestowed on their esculent vegetation, use large quan- 
tities of the edible fungi, importing largely from Japan and Tahiti. The 
trade in edible fungi from Tahiti to China commenced about the year 
1866 ; in 1868 only 70 tons were shipped, in 1873, 135 tons were ex- 
ported to China, and in 1874, 152 tons were exported. 

The value of the mushrooms imported by Shanghai from Tahiti in 
1872 was 107,000 taels, and in 1 873, 138,800 taels— the tael is worth about 
65. sterling. The fungus shipped, Exidia auricula indce, is said to be 
very rich in fungine and nitrogen. It is a very bulky freight, 10 tons 
taking as much room as 30 tons of ordinary freight. 

A very laudable practice of the Chinese Government alluded to in an 
English journal, and which might perhaps be advantageously adopted 
in this country, is the publishing for annual gratuitous distribution of 
numerous treatises describing the different herbs which can be utilized 
in whole or in part for food purposes. One of these treatises is called 
the "Anti-Famine Herbal," and consists of six volumes containing de- 
scriptions, with illustrations, of over 400 plants which can be used as 
food. These volumes are of inestimable value in dijstricts where the 
ravages of insects, drought, &c., have destroyed thti grain and rice 
crops and famine is imminent. The Japanese grow several species of 
edible fungi in logs of decaying wood in a manner peculiar to them- 
selves; and aside from the home consumption they in one year exported 
to China mushrooms to the value of $60,000. In' 1879 mushrooms were 
exported from Japan to the value of 243,440 yens — the yen is equal to 
99j7_ cents. In Italy the value of the mushroom as an article of diet has 
long been understood and appreciated. Pliny, Galen, and Dioscorides 
mention various esculent species, notably varieties of the truffle, the 
boletus and the puff-ball. At Eome it has been the custom of the Gov- 
ernment to appoint inspectors to examine all the mushrooms brought 
into the market and to reject such as are poisonous or worthless, which 
are thrown into the Tiber. It was required also that no mushrooms 
should be hawked about the streets, but that all should be sent to the 
central depot for inspection. 

The yearly average of the taxed mushrooms sold (all over 10 pounds 
being taxed) in the city of Eome alone, for the past decade, has been 
estimated at between 60,000 and 80,000 pounds weight. Large quanti- 
ties of mushrooms are consumed in Germany, Hungary, Eussia and 
Austria, and in the latter country a list is published, by authority, of 
those mushrooms which upon official examination may be sold. Darwin 
speaks of Terra del Fuego as the only country where cryptogamic plants 
form a staple article of food. 

The natives there eat no vegetable food except a bright yellow fun- 
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giis allied to Bulgarin. In England the common meadow mushroom, 
Agaricus mmj^estris^ is quite well known and used to a considerable 
extent among the people, but there is not that general knowledge and 
use of other species which obtains on the continent. Much has been 
done of late years by the Eev. M. J. Berkeley, Dr. Curtis, Dr. 0. D. 
Badham, Dr. M. C. Cooke, Worthington G. Smith, Prof. Charles Peck, 
and others, to disseminate general knowledge on the subject. That 
America is no less rich in the quantity and variety of esculent fungi is 
readily seen by the fact that one hundred and eleven species of edible 
fungi have been descibed by Kev. Dr. Curtis, State botanist of i^'orth 
Carolina, as indigenous to that State alone, and late investigations show 
that nearly all the types common to the countries of continental Europe 
are found in different localities in the United States. Dr. J. J. Brown, 
of Sheboygan, Wisconsin, writes that edible mushrooms are found in 
his neighljorhood in great abundance. 

In preparing this paper for publication I have made selections from 
such specimens of edible fungi as have marked peculiarities in struct- 
ure, habits, taste, odor, color, juice, and change of color of juice on ex- 
posure to the atmosphere. 

ORANGE MILK MUSHROOM. 

This agaric is highly recommended by different authors. It belongs 
to the genus Lactarius, or the milk-bearing group. As a group, the 
milk fungi are the only ones which receive general commendation as 
esculent. Lactarius deliciosus (Fig. 1 of Plate 2) is easily distinguished 
from any other of the group by the orange or red-colored milk it exudes 
on being bruised or broken. The bruised parts turn, on exposure, to a 
dull green color, as does the milk also on exposure to the atmosphere. 
This mushroom has a firm, juicy flesh, and the richly-colored top is com- 
monly but not always marked with deeper-colored zones. The stem is 
often spotted with red ; gills same color as the pileus. It is found in 
fir plantations, pine, and swampy woods. It can be distinguished read- 
ily from another and a poisonous species, which is similar in shape and 
size, by its deeper color and by its orange-colored milk, the milk of the 
poisonous species being white and unchangeable. The flavor of the de- 
liciosus, when cooked, is said to resemble that of kidney stew. 

Mode of cooking. — ''The rich gravy it produces is its chief characteristic, and 
hence it commends itself to make a rich gravy sauce, or as an ingredient in soups. It 
requires delicate cooking, for, though fleshy, it becomes tough if kept on the fire until 
all the juice is exuded. Baking is perhaps the best process for this agaric to pass 
through." 

CHANTARELLE. 

Wherever found Cantliarellus cibarious (Fig. 2) grows in great profusion. 
It is very popular in Europe, where, in some localities, the inhabitants 
make it their principal food. It is easily recognized by its rich color 
and the peculiar form of its gills. It is generally found in light woods 
and high situations. The pileus is lobed and irregular in shape. When 
young it is dome-like, the margin rolled in ; as it approaches maturity 
the margin expands, forming an irregular, wavy line, and is orange or 
deep yellow, somewhat resembling that of the yelk of an egg. It its 
youth the stalk is tough, white, and solid, becoming hollow in maturity. 
The gills, which appear like short, branching veins, are thick and wide 
apart, and are of the same color as' the pileus. The texture is smooth, 
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the flesh is white and dense and has a i^leasant odor. Vittadina com- 
pares it to that of plums. It is somewhat dry and tough in character, 
and therefore requires slow and long stewing, with plenty of liquid. In 
selecting them for culinary purposes, crisp and heavy ones should be 
chosen in preference to light and soft ones, being less likely to become 
leathery in cooking. Some recommend soaking them in milk over night 
to render them tender. 
Mrs. Hussey gives the following receipt : 

Cut the mushrooms across and remove the stems, put them into a closely-covered 
sauce-pan with a little fresh butter and sweat them, take them out, wipe, and stew 
in gravy or fricassee until tender at the lowest possible temperature ; a great heat 
always destroys the flavor. 

A deleterious species of the cantharellus, Cantherellus aurantiacus^ 
often found in rank grass or decaying herbage, is of the same color, and 
by a careless observer might be taken for the wholesome species. A 
little care and attention to detail, however, will enable one to distin- 
guish one from the other. In the Cantharellus aurantiacus the gills are 
crowded, thin, and of a much deeper color than the pileus. 

FAIRY RING CHAlilPIGNON. 

Marasmius oreades (Fig. 3) is represented by all mycologists as one 
of the most highly flavored. It grows in rings in short pastures on 
downs and by roadsides, but never in woods. It is very well marked, 
somewhat tough, the solid stem particularly so. In color it is a bright 
buff. The gills are wide apart and are of a cream color. When dried 
it can be kept for years without losing its flavor. "It is much used in 
the French "a la mode" beef shops in London, with the view of flavor- 
ing that dish." Badham, Eev. M. J. Berkeley, and Mr. Worthington G. 
Smith, of England, highly recommend the fairy ring champignon, and 
it is said by experts in the culinary art that when boiled with butter it 
has an exquisitely rich and delicious flavor. Mr. Berkeley says it is so 
common in some districts of England that bushels may be gathered in 
a day. 

Another species of this genus, found growing in woods on dead leaves, 
is to be avoided. The gills of this species are darker in color and nar- 
rower. It has a hairy down at the Wse of the stem, by which it may 
also be distinguished. 

HEDGEHOG OR SPINE MUSHROOM. 

This genus, Hydnum repandum (Fig. 4), being so well defined, having 
spines instead of gills or pores, is easily distinguished from all others. 

The pileus is irregular in shape, depressed in the center, fleshy, and 
pale cinnamon or yellowish in color. 

Flesh firm and white, turning slightly brown when bruised. The 
spines are awl -shaped, of various sizes, crowded and running down, 
paler in color than the pileus. Stem solid, at fiist white and then tawny 
cream-color; spores round and white. There are no poisonous species 
in this genus, although some are too tough to be considered edible. 

The Hydnum repandum is the most desirable. M. Eoques, an eminent 
French mycologist, says : 

The general use of this fungus throughout Frauoe, Italy, and Qermany leaves no 
doubt as to its good qualities. 
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It is common in oak and pine woods in England. Mrs. Hussey rec- 
ommends stewing this mushroom in brown or white sauce. 

Cook slowly and for a long time, andjseep weU supplied with liquid, it being nat- 
urally deficient in moisture. 

Its dry nature makes it easy to preserve, and it may be kept for a 
great length of time. 

MEADOW MUSHROOM. 

To distinguish the common meadow mushroom, Agaricus (/psalUota) 
campestris (Fig. 5), requires very little discrimination. The cap or pileus 
is fleshy, white, or tawny, sometimes brownish. When it is in its best 
condition for use the gills are a beautiful pink in color ; ultimately they 
become a deep brown, reaching nearly to the stem, which carries a well- 
marked white woolly ring or volva. The cap is usually more or less 
adorned with minute silky fibrils. The margin generally extends a lit- 
tle beyond the outer extremity of the gills. It has an enticing fragrance, 
and the white flesh is sometimes inclined to change to pink when broken. 
It grows in open grassy places, in fields and rich pastures, but never in 
thick woods. 

It may be prepared for the table by stewing with butter, spice, pars- 
ley, sweet herbs, salt, and pepper^ and a little pure lemon juice. It makes 
a fine catsup, and cut up in small pieces and stewed with butter makes 
an agreeable adjunct to a steak or mutton-chop. The catsup may be 
used to give flavor to soup or beef tea. 

This mushroom should be eaten fresh, and served hot. 

Dr. Badham says : 

The mushroom, having the same proximate principles as meat, requires, like meat, 
to "be cooked before these become changed. 

Mr. Worthington G. Smith says : 

The Agaricus arvensis (horse mushroom) is a species very nearly aUied to the meadow 
mushroom, and frequently grows with it, but is coarser, and has not the same deU- 
cious flavor. It is usuaUy much larger, often attaining enormous dimensions ; it turns 
a brownish yellow as soon as broken or bruised. The top in good specimens is smootn 
and snowy white ; the giUs are not the pure pink of the meadow mushroom, but a dirty, 
brownish white, ultimately becoming brown. It has a big, ragged fioccose ring, and 
the pithy stem is inclined to be hoUow. 

MANBD AaAKIC. 

The maned agaric, Coprinus comatus (Fig. 6), is considered one of the 
most delicious of all the mushroom tribe when in its young condition. 
The cap is at first cylindrical, ultim3>tely bell-shaped. It is expanded, 
more or less scaly, and soon splits longitudinally. The epidermis is thin, 
flesh thick in the center and very thin at the margins. The gills are 
free, and at first white or pinkish, then black, soon melting into an inky 
fluid, whose black color is due to the black spores with which it is filled. 
The ring on the stem is movable, then disappearing. The stem is white 
and hollow. This fungus grows in waste and grassy places, lawns, and 
meadows. Only young specimens are desirable for esculent purposes. 
Mr. Worthington G. Smith, as the result of considerable experience, 
observes : 

It must be noted, however, that when too young this agaric is rather deficient in 
flavor and its fibers tenacious. Its flavor is most rich and its texture most delicate 
when the gills show the pink color with sepia margins. 

It decays rapidly, and should be cooked immediately after gathering. 
A very simple method is to broil and serve on toast. 
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MOROHELLA ESCULENTA. 

Morcliella esculenta (Fi«f. 7) is known under a variety of names — Phal- 
lus esculentiis, Helvella esculenta^ &c. The genus Morchella lias but few 
species, and most authors agree that all are edible. Berkeley considers 
the Morchella semilihera as doubtful. The head of the morel is deeply 
])ittc(l, hollow, thin, and firm, and when fully grown is several inches in 
diameter. The morel is found in April or May in grassy places on the 
border of fields and the raised banks of streams, sometimes in fir or 
chestnut forests and in hilly countries. It prefers a calcareous ground 
and flourishes on wood ashes. 

In Germany, France, and England it is well known and highly es- 
teemed. In the United States it is little known, although it grows in 
several of the States in great abundance. I have had specimens of it 
irom Missouri and Wisconsin and from Maryland. Curtis speaks of 
finding it in Korth Carolina, but not in quantity. It is identical with 
the European morel. In Yorkshire, England, the women who gather 
cowslips for wine brewing bring to market a few morels in the corner of 
their baskets and ask an extra shilling for them. The dried morel is 
used in x)arts of England to give flavor to certain kinds of sauce. Large 
quantities of this fungus in a prepared condition are imported into Eng- 
land from the continent. 

The following receipts will illustrate some of the methods of cooking 
this excellent mushroom : 

Haviug washed and cleansed from them the earth which is apt to collect in the hol- 
lows of too plants, dry them thoroughly in a nai)kin and put in a sauce-pan with pep- 
per, salt, and parsley, adding or not a piece of ham ; stew for an hour, pouring in 
occasioually a little broth to prevent burning. When sufiQciently done, bind with the 
yelks of two or three eggs and serve on buttered toast. 

CLAVARIA OINEREA. 

Of this species (Fig. 8), M. 0. Cooke observes: 

It has a short thick stem, is very much branched and irregular, and becomes ulti- 
mately of a cinerous hue. The substance is brittle and not tough, as in some species. 
In France it is known under various names, a,8 Pied de coqy Gallinole, &c., and in Italy 
as Ditolaroasa ; in both of those countries it is eaten. 

It is quite plentiful in this country. I have had some fine specimens 
from the White Mountains. All the white-spored claverias are whole- 
some. 

OLAYABIA BUaOSA. 

This species, Glavaria rugosa (Fig. 9), is not generally found in suffi- 
cient quantities to make it of much value as an esculent, but it is whole- 
some and can be cooked with other varieties of the Clavaria. It is 
irregular in shape, white, and sometimes delicately tinted with gray. 
Before cooking the Clavaria should be sweated with butter over a slow 
fire and the liquor thrown away. The Glavaria should then be wrapped 
in slices of bacon and stewed for an hour in a little sauce or gravy sea- 
soned with salt, pepper, and parsley, then served with white sauce. 

EDIBLE POBE MUSHROOM. 
Dr. Badham says of the Boletus edulis (Fig. 10) : 

The word boletus, which has at different times and under different mycologists 
been made to represent in turn many different fnngnses, is now restricted to such as 
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have a soft flesli, vertical tubes underneath, round or angular, slightly connected to- 
gether and with the substance of the cap, open below and lined by the sporiferous 
membrane; the cap liorizontal, very fleshy; the stalk generally reticulate. 

In this group there are but few edible species and some very dele- 
terious. The flesli of the poisonous species invariably turns blue when 
bruised or broken. That of the edible species does not turn blue. This 
is an important general distinction, which will save much inconvenience, 
at least, if kept in mind. "The Boletus eduliSy^^ says Badham, ''cannot 
be mistaken for any other boletus because it alone presents all the fol- 
lowing characters united, viz: A cap, the surface of which is smooth; 
tubes, the color of which varies with each period of its growth ; beau- 
tiful and singular reticulation of the stalk, especially towards the upper 
portion, and a flesh which is white and unchanging." 

The cup is brown. At flrst the tubes are white, then pale yellow, 
and when mature a dull, greenish yellow. For table use the specimens 
should be gathered when tubes are pale yellow; it is then most tender. 
The stem is solid and quite thick, at first white, but turning to light 
brown in maturity, displaying near the top a network of pinkish veins. 
It is sold in quantities in Italy. It is also quite popular in Hungary, 
Germany, Russia, and other European countries. It grows most 
abundantly in the autumn, although often found in spring and sum- 
mer. It is found chiefly in woods, more especially in those of pine, oak, 
and chestnut. The following receipt for cooking tlie boletus is given 
by Persoon: 

It may be cooked in white sauce, with or without chicken in fricassee, broiled or 
baked with butter, salad-oil, pepper, salfr, chopped herbs, and bread crumbs, to which 
add some ham or a mince of anchovy. 

Its flesh is tender and juicy, and its requires less cooking than some 
of the tougher mushrooms. 

PUFF-BALL. 

The giant puff-ball, Lycoperdon giganteum (Fig. 11), so generally 
neglected, is one of the most valuable of edible fungi. It is readily 
distinguished from other puff-balls and allied fungi by its large size, 
it being from 10 to 20 inches in diameter, and by its structure is easily 
separated from all other large fungous growths. It is somewhat globose 
in form, whitish, or pale yellowish brown in color, filled with a soft, 
white flesh when immature, which changes to an elastic yellowish- 
brown cottony but dusty mass of filaments and spores when mature. 

In this state the peel or rind breaks up and gradually falls away in 
fragments. I have made full inquiry regarding it among connoisseurs 
and have not found a dissenting voice as to its value as an esculent. 
All mycologists are agreed as to its edibility and tender character. All 
the species ar^ edible, but the smooth-skinned varieties are more pala- 
table than the rough-skinned. 

Vittadini, an Italian mycologist, says : 

When the giant puff-ball is conveniently situated you should only take one slice at 
a time, cutting it horizontally and using great care not to disturb its growth, to pre- 
vent decay, and thus one may have a fritter every day for a week. 

Dr. M. C. Cooke,the eminent London mycologist, writes with enthu- 
siasm of the merits of the giant puff-ball as an esculent, deeming it a 
delightful breakfast relish. 
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Mrs. Hiissey, of England, gives the following receipt for puff-ball 
omelette: 

First remove the outer skin; cut Ju slices half an inch thick, have ready some 
chopped herbs, pepper, and salt; dip the slices in yelk of egg, and sprinkle the herbs 
upon them; fry in fresh butter, and eat immediately. 

The putf-balls must bo gathered young. If the substance within is white and 
pulpy it is in good condition for dressing, but if marked "with yellow stains it should 
be rejected. 

The puff-ball is found growing in profusion in many parts of the 
United States, and a few fine specimens have been forwarded to the 
Department for inspection. I have myself tested a fine specimen of 
the giant puff-ball, found in the Department grounds, finding it when 
fried in egg-batter very delicious eating. 

J. M. Dodge, of Glencoe, Dodge County, Nebraska, writes to the De- 
partment under date of April 9, 1878 : 

I am much interested in the article, " Edible Fungi," published in the Department 
report for 187(). We have here a species of puiT-ball which when young has firm 
white flesh, and I think would be good to eat. It sometimes grows to a large size. 
It is usually quite abundant on the prairies in summer, and, if edible, would offer a 
large amount of food. 

I am informed that the giant puff-ball, Lycoperdon giganteum, is found 
in great abundance growing on the Genesee flats, Livingston County, 
!N"ew York. 

LIVEK FUNGUS. 

This fungus, Fistulina liepatica (Fig. 12), is frequently found on old 
oaks, chestnuts, and ash. It develops from the rotten bark. It appears 
first as a rosy pimple at any time during the summer season. In a very 
short time it becomes tongue-shaped, and assumes the color of a beet- 
root. In a few days it changes form again, becoming broad in compar- 
ison to its length and changing in color to a deep blood red. Its lower 
surface is often paler than its upper, it being tinged with yellow and 
pink hues. It requires about two weeks to attain its highest develop- 
ment, after which it gradually decays. 

It varies in size from a few inches to several feet in circumference. 
Eev. M. J. Berkeley mentions one which weighed 30 pounds. It has 
been styled the ^'poor man's fungus,'' and in flavor resembles meat more 
than any other. 

When young and tender it can be sliced and broiled or minced and 
stewed, making a delicious dish. When old the stock is rather tough 
for good eating, but the gravy taken from it is equal to that of the best 
beefsteak. The following receipt for cooking this fungus is recom- 
mended : Slice and macerate it, add pepper and salt, a little lemon, and 
minced eschalots, a species of onion or garlic ; then strain and boil the 
liquid, which makes most excellent beef gravy. 

This fungus is esteemed in Europe, where it is eaten prepared in a 
variety of ways. Where it grows at all, it grows abundantly. I have 
found some fine specimens in the District of Columbia. 

METlfODS OP CULTIVATION. 

Many methods of cultivating the common meadow mushroom have 
been presented by different growers, but all agree as to the value of 
the general methods in practice. Kearly every farm and nursery affords 
the conditions necessary to cultivate the ordinary field mushrooms ; 
such as sheltered sheds, stables, and small hot-beds for winter culliva- 
tioh, and melon patches, cucumber pits, &c., for summer culture. 
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Mushroom spawn in bricks'' can be easily obtained from the seeds- 
men. JSTatural or virgin spawn, which is considered by many experi- 
enced growers as preferable to the artificial, can be obtained in most 
places where horses are kept. It is found in half decomposed mannre- 
henps, generally where horse droppings have accumulated under cover. 
It is easily distinguished by its white filamentous character and by its 
mushroom odor. When dried it can be kept for years. 

Mushroom beds are easily formed on the floor of sheds by carrying 
in the fresh stable dang, adding to it about one-fourth of good loam, 
mixing both together, pressing firmly down, and letting the mass re- 
main about two weeks untouched. By this time the temperature will 
be on the decline, and when it falls anywhere between 50° and GQo F., 
break the spawn bricks into pieces 2 inches square and plant, 12 inches 
apart, 3 inches below the surface. By means of any suitable instru- 
ment beat the mass down firmly, then add 3 inches of good soil and 
beat again. 

Mushrooms generally take six weeks to fit them for eating purposes. 
When ready they should be carefully cut off with a knife, not broken. 

Robinson, author of an instructive work on mushroom culture, rec- 
ommends that the bed should not be finally earthed until the spawn 
is seen beginning to spread its white filaments through the mass; and 
should it fail to do this in eight or ten days after spawning, the condi- 
tions being favorable, it is better to insert fresh spawn or to remake the 
bed, adding fresh materials if it be found to fail from being too cold. 
The temperature of the beds at spawning time should not exceed 80^ 
F. ; 70*^ is considered the most suitable regular temperature. 

With regard to the depth at which spawn should be placed, Mr. Rob- 
inson says : It would be better not to put it at any uniform depth, but 
so that while one piece of it may be at a depth of 6 inches or nearly so, 
others may touch the surface. This would allow of the spawn vegetat- 
ing at a depth and temperature most congenial to it.'' 

Mushrooms may be cultivated in warm cellars, in boxes about 4 feet 
square by 18 inches in depth, for family use. 

THOMAS TAYLOR, M. D., 

Microscopist, 

Hon. Norman J. Colman, 

Commissioner. 
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Sir: I have the honor to submit herewith a report on the operations 
of this division during the past year. 

In this report will be found a rdsum6 of the principal work carried on 
by the division, divested of such merely technical information as might 
be of use to the professional chemist but not to the agriculturist. 

In the preceding year a considerable amount of work was done by the 
division in the analysis of dairy products, having for its object the de- 
termination of a standard of good milk and butter and the detection of 
the extent of the adulteration which these substances are subjected to. 
It was hoped that this work might be continued during the year which 
has just passed, but the magnitude of the work required by the experi- 
ments in the manufacture of sugar rendered this plan impossible. Nev- 
ertheless the importance of the study of food adulterations in general 
appears to be of so great importance that it has been continued by an 
investigation of honey and its adulterations. It is the purpose of the 
division, in accordance with your suggestions, to extend such investi- 
gations so as to include all the more important varieties of food. 

HONEY AND ITS ADULTBEATIONS. 

Pure honey is the nectar of flowers passed through the organism of 
the bee and stored in a comb. Adulterated honey is any compound or 
preparation known or sold as honey, which has not been formed in the 
manner described, Chemically considered, therefore, pure honey con- 
sists of the substances gathered by the bee from flowers, subjected to 
such modifications as they may undergo in the insect laboratory through 
which they pass. 

The saccharine exudation of flowers consists of a mixture of various 
sugars, containing in the form of pollen a small quantity of nitrogenous 
matter. The exact number and kind of sugars in the nectar of flowers 
has never been determined. Wilson* estimated the reducing sugar and 
sucrose in the nectar of certain flowers. All the sugars, however, reduc- 
ing copper, were classed as glucose. In general, the total quantities of 
such sugars were greater than the sucrose present. In the flower of the 
red clover the glucose was three times as much as the sucrose. Since 
in pure honeys there is very little sucrose, it follows that the chief change 
which the nectar undergoes before it appears as honey is in the inver- 
sion of sucrose. 

During the last year several samples of honey have been examined, 
spme of which were known to be genuine and others of unknown origin. 



* Chemical News, vol. 38, p. 93. 
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Following is a description of the various samples exaiuined: 



Description. 



I'rico pet 
pouiul. 



Choice ^oMenrod honey, irom William Tlioiiipson, Wayno County, N. Y . 
Clioico comb honey, from Githuna & Bexamer, Philadelphia. Ta 

do 



tlo . 



Strained honey, marked C. O., Perrlne, Indiana 

A very dark honey, exhibitod at Indiana Bee Keepers' Association 

Choice clover honey,. frgm Charles Israel, New York 

Pure white clover honey, marked G. R. X. X., Pennsylvania 

Honey in comb, locality not given 

California comb honeyj boucht in Lafayette, Ind 

Strained honey, marked C. O., Perrine, Indiana 

EuRle brand honey (in comb), Cayuga County, N. Y., bought in open market, La- 
fayette, Ind. 

White clover honey, from C. W. Hutchinson, Acton, Marion Connty, Ind 

Sample from Louisiana, C. F. Muth, Ginciiinati, Ohio 

Baaswood or linnjhoney, from Illinois. C. F. Muth, Cincinnati, Ohio 

Mangrove honey, froni Florida, C. F. Muth, Cincinnati, Ohio 

do 



Pure white clover honey, apiary, M. B. Shaw. 378 Union street, Indianapolis, Ind 

Strained honey, from choice selected white clover 

Pure extracteu honey (crystallized), from 11. F. Woir, South Kivor, Md 

Pure extracted honey (liquid), from R. F. Weir, South River, Md 

No brand-^from J. Hepsburger, Maryland 

Comb honey, made in Tippecanoe County, Ind 

strained honey, bought in bulk 

Comb honey, bought in open market, Indianapolis, Ind., from H. K. Thurber, New 
York. 

Pure maohine extracted honey, Italian Apiary, F. W. Abbot, Indianapolis, Ind 

Sample marked B. F. Davis, North Salem, lloudricks County, Ind 

White clover and bass-wood honey (comb), Linden Place Apiarj', Indiaoapolis, Ind., 
Pugh St Dougherty. 

Choice extracted honey— strictly pure, from McCone & Uildreth, Now York 

No brand— from Charles S. Duval, Spencerville, Md 

Comb honey, made in Tippecanoe County, Ind 

Comb honey, from Chicago, 111 

Comb honey, made in California 

Strained honey, marked white clover, XX C and R 

Comb honey, bought in open market, Indianapolis Ind 

Pure extracted honey, from F. S. Bull &. Sons, Valparaiso, Ind 

Pure extracted honey, from Dougherty &, McKee, Indianapolis, Ind 

Extracted honey (dark), supposed to l)e from sunflowers 

Sample, donatecL by C. F. Muth, Cincinnati, Ohio 

Clover honey, donated by C. F. Muth, Cincinnati, Ohio 

White sage honey, from J. E. Pleasants, Santa Anna, Lbs Angeles County, Cal 

Sumac honey, from J. E. Pleasants, Santa Anna, Los Angeles County, Cal , 

(Clover honey, from near Cincinnati, 0. F. Muth, Cincinnati, Ohio 



For convenience of study the analyses of the above samples are ar- 
ranged in five groups. 

In Table Ko. 1 are collected the analyses of those samples which were 
adulterated with starch sirup. 

In Table Ko. 2 are found those samples which apparently were adul- 
terated with sucrose. 

In Table No. 3 are grouped those samples to which it appears that in- 
vert sugar may have been added. 

In Table No. 4 are found .the analyses of those samples which appear 
to be genuine. 

In Table No. 6 are collected the analyses of those specimens which 
were obtained from producers or dealers, and which 1 have every reason 
to believe are genuine. 
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Tasle I. — Honeys adulterated with starcli-sirup. 
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Table II. — Honeys ap;parently adulterated with sucrose. 
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Table III.- 


-Honeys ajyparently adulterated with inverted sucrose. 
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21 


19. 35 


.04 
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-13. 00 
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-17. 00 


25.0 


3. 03 


74. 59 


.77 
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3. 71 


9L48 


22 


17. 77 


.10 


.24 


74. 75 


-14. 25 


24.5 


-14. 50 


25.0 


.20 


75. 77 


.97 


82. 23 


6.94 


90. 90 


23 


18. 82 


.11 


.53 


73.75 


-14. 55 


2L5 


—17. 10 


22.5 


1.92 


75. 10 


1.28 


81.18 


4.87 


90. 97 


24 


20. 74 


.08 


.70 


67. 55 


—14. 40 


21.5 


—16. 10 


22.0 


L 27 


67. 00 




79. 26 


9. 66 


85. 23 


25 


16. 68 


.08 


. 35 


75. 00 


-15. 55 


22.5 


—18. 70 


22.6 


2. 37 


77. 00 


"i.'90 


83. 32 


5. 52 


90.01 


26. 


16. 15 


.05 


.35 


7G. 05 


-14.10 


22.5 


—16. 10 


23.0 


1. 51 


76. 25 


.19 


83. 85 


5. 89 


90. 70 


27 


15. 91 


.14 


.42 


74.75 


—14. 95 


25.5 


-16. 40 


27.4 


1. 11 


77. 00 


2. 18 


84.09 


7. 67 


88. 89 


28 


17. 92 


.05 


.35 


75. 45 


-14. 40 


22.5 


- 17. 10 


22.6 


2. 03 


74. 80 




82. 08 


4. 20 


91.92 


Mean . . . 


18. 85 


,11 
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73. 71 
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75. 16 


1.64 


8L 15 


5. 22 
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Table IV. — Honeys hought in openmarlcet which appear to he genuine. 
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Table V. — Honeys furnished by producers and dealers, apparently genuine. 
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25.6 


1.98 73.25 


3. 42 


81.25 


8.96 


85.72 


39 


21.32 


.77 




06. 10 


-10. 50 


25.5 


-12. 00 


27.0 


1. 15 


69. 05 


2. 70 


78. 68 


10. 07 


84. 01 


40 


18. 35 


.08 


.31 


72.50 


-11. 88 


25.5 


-13. 80 


25.2 


1. 62 


74.35 


1.78 


81.65 


7. 14 


88. 79 


41 


14. 62 


.05 


.21 


71. 25 


-11.50 


25.5 


-20. 50 


26.5 


6. 88 


75. Sf) 


3. 90 


85. 38 


6.96 


83. 40 


42 


14. 32 


.06 


.24 


71. 10 


-12. 10 


25.5 


-20. 00 


26.5 


6. 04 


73. 85 


2. 61 


85. 67 


8. 23 


82. 93 


i3 


19. 60 


.07 


.31 


73. 50 


-12. 85 


25.0 


-15. 70 


25.4 


2. 17 


74. 55 


L 02 


80. 40 


4. 35 


91. 4 ! 


Mean . . . 


17.96 


.18 


.31 


71.07 


-10. 99 




-14. 70 





2.87 


73. 50 


2. 30 


82. 04 


7. 60 


86. 64 
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REMARKS ON TABLES. 

The temperature at which the direct polarization is taken is given, so 
that if any great difference in the two temperatures should occur it can 
be at once noted. Siace the temperature has amarked influence on the 
lievo- rotatory power of invert sugar it should always be taken into ac- 
count in exi)ressing the data of the work. In order to secure results 
which are strictly comparable, some definite degree of temperature should 
be chosen at which all the polarizations should be made or to which they 
should be reduced. I am now having an instrument constructed which 
will enable me to make all such polarizations at any selected tempera- 
ture. 

The percentage of reducing sugar is calculated for dextrose, and the 
numbers, therefore, must be taken with this understanding. In the last 
column of each table are found the percentages of such sugars in terms 
of total solids. This gives a much better idea of their relative amount 
than if they were expressed in percentages of the weight of the sub- 
stances examined. 

In the polarizations the numbers given are divisions of the cane sugar 
scale of a large Laurent shadow polariscope in which 16.2 grams of pure 
sugar in a volume of 100 cubic centimeters will produce a right-handed 
rotation of 100. The sucrose was calculated from the two polariscopic 
readi,ngs (before and after inversion) by the usual formula. 

Table No, L — In all these samples, as indicated by the analyses, starch 
sirup (glucose) was largely used as an adulterant. 

In No. Y very little real honey could have been present. The sample 
was composed almost exclusively of starch-sirup and of sucrose, which 
had been added to give it sweetness. 

In the other cases the sucrose which was found by analysis was doubt- 
less originally present in the honey part of the mixture, since, had it 
been added as an adulterant more of it would have been found. The 
characteristics of each sample, as well as of all of them collectively, can 
be seen by studying the table. 

Table iVb. IL — The mean percentage of sucrose present in these sam- 
ples, as determined by double polarization, is 11.79, and by reduction 
14.58, with the exception of No. II, to which sucrose was undoubtedly 
added. I cannot think that any sucrose was added by producer or 
dealer, on account of the small percentage of it found. In such cases 
it is proper to suppose that the bees had access to flowers whose nectar 
was rich in sucrose, or that had been fed a solution of that substance. 
The use of solutions of sucrose as bee food Is not unusual. 

Table No. IIL — These sixteen samples are grouped together on ac- 
count of their great Isevo-rotatory power. For the first polarization this 
amounts to 16.75 divisions and for the inverted liquids to 18.10. It is 
possible that this great deviation to the left may have been due to the 
entire absence of dextrine or sucrose in the honeys, or that it might have 
been produced by the bee food being rich in sucrose, which suffered a 
nearly complete inversion in the body of the insect. 

It would be quite imijroper to definitely assert that invert sugar-sirup 
had been added as an intended adulterant. I think it quite possible 
that bees having access to sucrose food might at one time produce a 
honey like that in Table No. II and at another like that in Table No. III. 

Table No, IV, — These honeys all appear to be genuine, although it is 
hard to draw the line between such samples as Nos. 31 and 32, and those 
found in Table No. III. The mean reading to the left is 7.40 divisions 
before inversion and 11.11 afterwards. The mean of undetermined 
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solids is 7.56, and the percentage of reducing sugar before inversion to 
total solids SG.77 ; the means of sucrose as determined by both methods 
are low and fairly agree, although as in the other tables they differ 
widely in siugle instances. 

Table No. Y, — These honeys, obtained directly or indirectly from well- 
known apiarists, I have every reason to believe to be pure. If they 
contain any adulteration it has been added by artificial feeding and not 
intentionally. It will be observed that these honeys are strongly licvo- 
rotatory, and indeed so much so that some of them might have appeared 
in Table Ko. III. 

It will be instructive to compare the numbers in the above tables with 
those obtained by other analysts. Koenig* gives the following mean 
of seventeen analyses : 





Per cent 




19.61 
1. 20 
70. 96 
2. 76 
.17 
.19 
.03 

















O. Hehner t gives the following numbers as the mean of twenty-five 
samples: 





Per cent. 




67.2 
19.2 
13.5 









According to Hehner, the fluidity of the honey does not depend on 
the amount of honey it contains. In ten cases the quantity of glucose 
after inversion was less than before, in one instance 5.23 per cent. less. 
The rotating power was generally zero, a condition which I have never 
found in American honeys, genuine or artificial. These conclusions are 
so at variance with ordinary experience as to indicate that the samples 
analyzed were anomalous or the methods employed unreliable. 

Siebcn J gives the mean composition of sixty samples of honey as 
follows : 





Per cent 




34. 71 

39.24 
1.80 

19. 98 
5.02 













The solids not determined, as will be seen by the analyses presented 
in this report, are of considerable importance. In adulterations with 
the starch sirup these undetermined solids co ^sist chiefly of maltose 

* Nalirungsmittel, p. 161. 

t Analyst, vol. 9, pp.'64 seq. 

X Zeitscli. d. Ver. f. d. Rueljenzucker-Industrio, vol. 34, i^p. 837 et seq. 
8 AG— '85 
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and dextrine. In many other cases dextrine, as will be shown further 
on, is doubtless present. 

Genuine honey has also a slightly acid reaction. This acidity is due 
either to certain organic acids derived from the plants or more probably 
to an acid furnished by the bee itself. The kind and quantity of acids in 
honey have not been accurately studied. I have found the total acidity 
measured as formic acid to be about .02 per cent. That the acid fur- 
nished by the bee is formic there is little doubt. Will* states that he 
has found the active principle of the poison of all hymenoptera to be 
formic acid. Carlet,t in a communication to the French Academy, shows 
that the poison of all the hymenoptera has an acid reaction, but that it 
contains also an active alkaline substance. The activity of the poison 
is conditioned on the presence of both the acid and alkali. The acid is 
always in large excess and each substance is furnished by a special 
gland. The inversion of the cane-sugar in the organism of the bee may 
be due to the presence of these acids. On the other hand, it is plain that 
certain species of pine and some other plants furnish formic acid, and 
therefore the detection of this acid in honey is not positive evidence 
that it is derived from the bee. In a recent article f the author claims 
that the formic acid which honey contains tends to preserve it from fer- 
mentation. Honey sirup, from which the greater part of the formic 
acid has been washed out or expelled by heat, does not keep as well as 
the normal product. The latest researches show that this acid is de- 
posited by the bees themselves by means of their stings. From time 
to time the bees apply to the walls of the cells of the comb the tiny 
drops of poison (formic acid) that gather on the ends of their stings. 
Sooner or later this remarkable antiseptic is incorporated with the 
honey. The preservative power of this acid is said to be greater even 
tban that of phenol.§ 

A careful study of the results of these analyses shows the chief adul- 
terants of honey are the following : 

COMMERCIAL GLUCOSE. 

This substance, on account of its honey-like appearance and low price, 
has been one of the most common substitutes for honey. Mixed with 
enough of the genuine article to give it a flavor, it is sold extensively as 
pure extracted honey. A very frequent method of adulteration is to 
take a few ounces of genuine comb-honey, place in a can holding 1 or 2 
pounds, and then fill up with glucose. The real honey will gradually 
diffuse throughout the whole mass, giving the required flavor. 

Tbis, the most frequent sophistication of honey, is also the most 
readily detected. The high dextro-rotatory power of commercial glu- 
cose renders its detection by optical methods extremely easy. Contain- 
ing as it does a considerable percentage of dextrine and maltose, its 
percentage of reducing sugar is consequently small. In ten samples 
purchased at random in the Eastern markets three were adulterated in 
this way. In eleven samples purchased in the Western market only one 
was glucose* This percentage, however, does not represent the actual 
extent of the adulteration. In making these purchases I endeavored to 
get a sample of each kind of honey on sale. It will be found that the 
strained honeys of commerce are quite generally adulterated with glu- 
cose. 

* ScMeiden and Foreps, Not., Sept., 1848, p. 17. 

t Comptes Rendus, June 23, 1884, p. 1550. 

t DeutBch AmericaniBclLe Apothekor-Zeit.; 5, 21 f p. 664, 

$ Comptes Rendus, vol. Ixi, p. 1179. 
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DETEOTION OP ADULTERATION WITH OLtJOOSE. 

I have never yet foitnd a genuine honey which was not laevo-rotatory. 
N'cvortheless the turning of the polarized plane to the right is not con- 
clusive evidence of the presence of glucose unless the amount of deflec- 
f iou is more than 100^ of the cane-sugar scale when the amount of the 
.substance taken for examination is the same in weight as that required 
l)y pure sucrose to read 100 divisions. 

After treatment with .1 volume of hydrochloric acid and heating to 
7()o C. the solution is cooled and repolarized. If now it still reads to the 
right the presence of starch sirup is established. In such cases, after 
inversion, the free acid is neutralized and the reducing sugar deter- 
mined by an alkaline copper solution. The percentage of this sugar will 
fall much below 70, unless a large part of the adulteration has been due 
to cane-sugar. 

OANE-SUaAB (SUOEOSE). 

A thick sirup made of cane-sugar is also used to adulterate honey. 
There is only one reason why it is not more extensively employed, viz, 
its tendency to crystallize. On this account it can only be used in small 
quantities. There would be no difficulty in detecting added cane-sugar 
in honey were it not for the fact that we cannot definitely say how much 
of this substance is present in the genuine article. In the analysis 
given by Seiben,* the mean of sucrose in the sixty samples was 1,08 
per cent. 5 in one case, however, it amounted to 8 per cent. In the an- 
alyses given in this paper the mean percentage of sucrose in eight sam- 
ples of genuine honey was 2.87, and in seven samples which appear to be 
genuine 2.74, and in the samples contained in Table No, III, sixteen in 
Qumber, which may be genuine, 1.77 per cent. Judging from these an- 
alyses I would say that it is a rare thing to find a genuine honey which 
contains more than 4 per cent, sucrose. In the two samples of California 
loney, Nos. 41 and 42, the percentage of sucrose is very high. Doubt- 
ess the kind of flower and climate have much to do with this, and it 
Yould not be strange if California honey, produced in the unique con- 
litions of climate and flora which there obtain, should develop some 
constant difference from honeys produced in other parts of the world. 

DETECTION OF CANE-SUaAB IN HONEY. 

The presence of cane-sugar in honey is easily detected by the process 
f double polarization. Illustration : Sample No. 14 : weight of sample 
aken, 16.2 grams in 100 cubic centimeters; length or observation tube, 

00 millimeters; reading of scale, — 15; divide this number by 2 gives, 
-7.5 divisions, correct reading for a 200-millimeter tube. After inver- 
ion the reading in a 220-millimeter tube was — 20.5 divisions ; tempera- 
ure, 230 ; difference of the two readings, 13 divided by 144 — 11.5 equals 
.81 per cent., equals sucrose present. 

The method of double reduction of Fehling's solution once before and 
Qce after the inversion of the cane-sugar can also be employed. The 
ptical method is quicker, and when properly conducted more reliable 
lan the method by reduction. If the rotatory power of the sample is 
iiite small, two or three times the normal quantity may be taken, and 
le polarization conducted in a 400 or 500 millimeter tiibe. 

INYERTED OANE-SUaAE. 

As an adulterant of honey the inverted cane-sugar is much superior 

1 the sucrose itself. It does not crystallize, and when properly made 

* Op. cit. 
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is palatable and wholesome. Sucrose is usually inverted by heatings 
with an acid, and for commercial purposes sulphuric acid is the one gen- 
erally employed. The difB.culty of removing all traces of this acid ren- 
ders the detection of inverted sugar somewhat easy by the presence of 
the traces of the sulphuric acid which still remain in the solution. It is 
now said, however, that inverted sugar is made in large quantities by 
treatment with brewer's yeast and without the use of acids of any kind. 
When added to honey in large quantities it can be detected by its great 
laivo-rotatory power, which, however, decreases rapidly as the tempera- 
ture rises. At 23^ C. a pure invert sugar solution would mark — 32.5 
divisions. In the present state of our knowledge it would be difficult to 
detect the addition of a small quantity of invert sugar to honey. From 
the above studies it appears that pure honey is essentially composed of 
invert sugar, together with a certain portion of sugars optically inactive 
(anoptose), water, a small quantity of albuminous matter, ash, and solids 
not sugar, t. e., those which, while resembling sugar in chemical com- 
position, are yet not detected in the ordinary process of analysis. 

In addition to the above it appears from the results of a large amount 
of work done at my suggestion by Mr. Gr, L. Spencer, that pure honey 
contains a varying amount of dextrine, which in cases amounts to as 
much as 4 i)er cent.* 

This investigation is still in progress, and therefore its results cannot 
be yet announced. The i>resence of dextrine in honey doubtless ac- 
counts for the phenomenon that in some samples of pure honey the 
laevo-rotatory power is very small, or according to some authors en- 
tirely disappears, which would not be the case except for the presence 
of some highly dextro-rotatory substance. 

ESTIMA.TION OF WATER IN GLUCOSES, HONEYS, ETC. 

The methods generally employed for the estimation of water in vis- 
cous liquids are so well known that it will not be necessary to describe 
them. Evaporation in flat dishes, with or without stirring and drying 
with gypsum or sand, are the processes most frequently employed. 

Any one who has practiced these methods need not bo told how 
troublesome and unsatisfactory the results are. Variations in the per- 
centages of moisture obtained are always expected and are frequently 
alarming. 

The following experiments have been tried to develop a method which 
will give concordant, and therefore comparable, results. 

The success of the experiments was largely due to the even system of 
evaporation afforded by the steam-drying oven described below. 

This box contained three horizontal layers of IJ-inch copper tubing 
placed at a vertical distance of 20 centimeters between tliem. This sys- 
tem of steam pipes was inclosed in a box made of soapstone. Any non- 
conducting material may be used for this box. Each layer of pipes is 
connected with the steam service and with a trap. By this arrange- 
ment all or any one of the sets of tubes can be furnished with steam. 
The steam is admitted by an automatic valve by which the pressure oi 
the steam in the tubes of the box is constant, whatever the pressure 

* Since this iavcstigatiou was undertaken, Amthor (Kep. Anal. Cliem., 1885, p 
lG:i) has shown tliat honey gathered from pine forests contains dextrine oifcen in sucl 
quantities as to become dextro-rotary. KUnger claims that this phenomenon is noi 
exchiflively confined to honey of coniferous origin. According to our ohservationi 
oven left-handed honey may contain marked quantities of dextrine. If this he so i 
can hardly be true, as W. Lonz (Chem. Zeit., 8, G13) affirms, that after fcrmentatioi 
konoy yields no optically active substance. 
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in the boiler may be. The top of the box is arranged like the roof of a 
house and carries a ventilating flue with a damper. 

The box rests on leaden supports in a lead box, over the bottom of 
which is placed a layer of pumice-stone saturated with sulphuric iicid. 
All the air which enters the box must pass over this desiccating mate- 
rial. It therefore reaches the substances to be dried in the most favor- 
able conditions. Each layer of tubes is provided with a thermometer. 
The trap is set so that no water will accumulate in the pipes and at the 
same time as little steam escape as possible. 

Experience has shown that with 20 pounds pressure of steam the mid- 
dle system of tubes will give a constant temperature of 100° 0. The 
bottom and top floors are a little cooler. 

With 40 pounds pressure the central floor will show a temperature of 
1070 C. when the damper is closed. The dishes containing the sub- 
stances to be dried are carried in trays made of wire gauze. A box of 
the size described will hold more than a hundred 3-inch dishes. 

OUTLINE OP METHOD. 

About 2 grams of the substance are taken and dissolved in alcohol. 
The alcohol should be of about 70 per cent, strength, so that about 5 
cubic centimeters of it will dissolve the samples taken. If the sample 
contains much dextrine a weaker alcohol may be used. The platinum 
dish and short glass stirring-rod are weighed together. Fine sifted 
sand previously gently ignited, washed with distilled water, and dried 
at 1000 C, is now poured into the dish. About 15 grams are enough. 
The alcoholic solution of the sample is at once taken up by capillary 
attraction. The sample is then dried in the oven for half an hour to 
one hour. It is then removed, and, when cooled to about 70° C, 5 cubic 
centimeters absolute alcohol are added and thoroughly mixed with the 
contents of the dish by the stirring-rod. 

The sample is allowed to stand for a few minutes until the absolute 
alcohol has had opportuuity to penetrate all parts of the saccharine 
sand. The dish is then warmed at 70° 0. to 75^ O. for a few moments 
until nearly all the alcohol is driven off. It is then placed in the oven 
and dried to constant weight. 

DATA OF WORK. 

The first attempts at drying were made in an ordinary air-bath, the 
final temperature being carried up to 110^ O. Owing to the great diffi- 
culty in securing an even temperature in such a bath, the results obtained 
were very unsatisfactory. 

The following per cents, were some of the best of those obtained with 
a sorghum sirup : 



Weight of 
urnp. 


Weight of 

water 
driven off 


Water. 






TtT cent. 


2.247 


.5777 


25. 71 


2.724 


.6890 


25.29 


2.207 


.5828 


25.71 


2.688 


.6883 


25.61 


2.609 


.6681 


25.61 


2.174 


.6675 


25.65 



Other duplicate trials difiTered so widely as to cause the abandonment 
of the work at that temperature. 
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The next trials were made with a sample of separated honey. 
The final drying {i. e.y after addition of the anhydrous alcohol) was 
continued for 1^ hours in the steam bath, at 98^.5. 



W«lglLt Of 

honey. 


Weight of 

water 
dziven oS, 


Wftter. 






Per cent 


2.1241 


.4330 


20.43 


2.2807 


.4604 


20.19 


1.7997 


.8662 


20. 35 


2.0568 


.4189 


20.37 


a. 1281 


.4889 


20.89 



To determine the proper length of time to secure the best results on 
final drying, the following determinations were made: 

The samples were taken from a can of glucose made from sorghum 
seed. 



Tlmo. , 


Water, first 
dish. 


Water, sec- 
ond dish. 


Water, 
third dish. 


Water, 
fourth dish. 


Water, 
fifth dish. 




Per cent. 
23. 95 
24.28 
24.37 
24.54 
24.53 


Percent 
24. 14 
24.33 
24.42 
24.58 
2458 


Per cent 
23. 70 
24. 19 
24.21 
24. 47 
24.52 


Per cent 
23. 50 
23. 91 
23. 98 
24. 29 
24.82 


Per c^t 
24. 01 
24.23 
24.47 
24.50 
24.48 









The temperature of the steam oven remained uniformly at 98.6o o. 

These results show that the final drying should be continued for six 
hours. Since an oven like the one used wfll hold a hundred dishes, and 
has an automatic valve to maintain a constant pressure of steam, and 
therefore a constant temperature, the long drying is attended with no 
inconvenience. 

The above procedure can be safely recommended as the best method 
of accurately determining the free water in substances like those men- 
tioned. It can also be employed for other bodies insoluble in alcohol, 
but soluble in ether, &c., such as the fats. In all cases, however, these 
determinations should be made in duplicate or triplicate. In a matter 
of such difficulty, and often of such importance, a single trial should 
not be regarded as final. 

KUMYS. 

Fermented mare's milk has long been a favorite beverage in the East, 
where it is known as " kumys." Although the Tartars and other Asia t i c 
tribes use mare's milk for the manufacture of kumys, yet it is not llu^ 
only kind that can be employed. Since the consumption of milk wine 
has extended westward, cow's mUk is chiefly employed for making ii 
both in Europe and America. Mare's milk is considered most suitable 
for fermentation because of the large percentage of milk-sugar which 
it contains. 

Koenig • gives as the average percentage of milk-sugar in mare's milk 
5.31. The same author f gives as a mean of 377 analyses of cow's milk 
4.81 per cent, lactose. Dr. Stahlberg,j: who brought forty mares from 



• Nahmzigsmittel, p. 46. t Op. oit.| p. 40. t TjmoirBki^B Bedentung des Kumja, p. 12. 
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the Steppes of Eussia to Vienna for the purpose of using their milk for 
kumys, found its percentage of lactose to be 7.26. On the other hand, 
ordinary mares that were kept at work gave a milk containing only 5.95 
per cent, sugar. 

The quantity of milk-sugar in mare's milk is great, but there is a de- 
liciency of fat and other solids. It appears to contain fully 89 per cent, 
water, while cow's milk does not have more than 87 per cent. 

The process of manufacture is not uniform. In the Orient the mare's 
milk is placed in leathern vessels; to it is added a portion of a previous 
brewing, and also a little yeast. In thirty to forty-eight hours the pro- 
cess is complete. Daring this time the vessels are frequently shaken. 

In tlie samples analyzed, the milk was treated with a lactic ferment 
and yeast. After twenty-four or forty-eight hours' fermentation, the 
kumys was bottled. The bottles were kept in a cool place, not above 
50O F., and in a horizontal position. When shipped to me they were 
packed in ice. After they were received in the laboratory they were 
kept on ice until analysed. 

METHOD OP ANALYSIS. 

Carbonic dioxide. — The estimation of the carbonic dioxide was a prob- 
lem of considerable difficulty. It was evidently impracticable to at- 
tempt opening the bottle and determining the gas in a portion of the con- 
tents. Fortunately I had access to a large balance which would turn 
with a milligram. On this was weighed the whole bottle, into the cork of 
which was inserted a stop-cock such as is used sometimes with a cham- 
pagne bottle. With the bottle of kumys were also weighed two drying 
flasks, containing concentrated sulphuric acid with their connections. 

Having obtained the weight of the whole, the gas was allowed to es- 
cape slowly from the stop-cock and to bubble through the sulphuric 
acid in the washing bottles. 

These bottles, previously to being weighed, were filled with the gas 
from an ordinary carbonic dioxide generator. After the gas had almost 
ceased to flow the bottle of kumys was frequently shaken. It was also 
placed in a pail of water having a temperature of 30° C. After half an 
hour the gas ceased to come over. 

The whole apparatus was again weighed. The loss of weight gave 
the quantity of free carbonic dioxide in the sample. After the analysis 
was completed the volume of the bottle was measured. It is fair to as- 
sume that at 30O C. the kumys still contained an equal volume of dis- 
solved CO2. In determining the total OO2 this volume, or its equivalent 
weight, was added to that obtained by direct determination. 

By this method the OO2 dissolved under pressure in the bottles is es- 
timated separately from that which the kumys contains in solution un- 
der the weight of one atmosphere. Since it is of no importance to sep- 
arate the gas into these two portions, I have given it altogether in the 
tables — in volume — by weight and in percentage by weight. 

Acidity. — The samples examined showed under the microscope the 
acetic ferment and a portion of the acidity was therefore due to acetic 
acid. It is the custom in giving the results of analyses of kumys to 
represent the whole of the acidity as due to lactic acid. If ordinary 
yeast is used, and it generally is, it is possible that acetic acid may be 
formed. This appeared to be the case with the samples in question, 
since on distilling them a larger percentage of acid was found in the dis- 
tillate than could have been expected had lactic acid only been present. 
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I made no attempt to separate these two acids, but estiD:!atcd the 
total acidity and then represented it in terms of both acids. 

The direct titration of the lactic acid in the kumys was attended with 
such difficulty that the attempt was abandoned. Whatever indicator 
was employed, the change in color was so obscured that no sharp reac- 
tion could be obtained. 

To obviate this trouble the kumys was mixed with an equal volume 
of saturated solution of magnesium sulphate. After shaking the mixt- 
ure it was poured through a linen filter. The first portions running 
through were turbid. After refilling these the filtrate was quite clear. 

Better results were obtained by using with the kumys equal volumes 
of alcohol. The filtrate from this mixture was uniformly bright. In 
this filtrate the acid was estimated by titration with standard sodic- 
hydrate solution, making the proper corrections for dilution, and using 
phenolphthalein as indicator. I would recommend this alcoholic method 
of clarification to all who may have occasion to determine acid in milk. 

Alcohoh — The alcohol was estimated by distilling 500 cubic centi- 
meters kumys with 100 cubic centimeters water until the distillate 
amounted to 500 cubic centimeters. This being still turbid was redis- 
tilled with a small quantity of water. The final distillate of 500 cubic 
centimeters was used for the estimation of the alcohol in the usual way, 
viz, by taking its specific gravity and calculating the alcohol from tables. 

Milk sugar, — The milk sugar was estimated by the method I recom- 
mended in a paper read at the Philadelphia meeting* of the American 
Association for the Advancement of Science. 

Fat — Twenty grams of the kumys were evaporated to dryness in a 
schiilchen, the whole rubbed to a fine powder and extracted with ether 
in a continuous extractor. The process of extraction lasted six hours. 

Albuminoids. — The albuminbids were estimated by evaporating 5 
grams of the material in a schiilchen, rubbing to a fine powder with 
soda-lime and burning with the same in the usual way. 

Water, — In a flat platinum dish, partly filled with washed and dried 
sand, 2 grams of material were weighed and dried to a constant weight 
at 100° 0. Following are the results of the analyses : 



No. of sample. 


GQ 

1 

o 


Volume of CO2. 


6 

0 

0 


t 
1 


Acidity as acetic acid. 


Acidity as lactic acid. 


Alcohol. 


Nitrogen. 


Albuminoids. 


Fat. 


<ii 


Milk-sugar. 




Grams. 


Liters. 


Grams. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


I 


747.415 


2. 543 


5. 009 


.67 






.87 


.431 


2. 69 


2.21 


88. 81 


4.33 




729. 376 


3. 140 


6. 186 


.85 


".'si" 


'".ll 


.60 


.412 


2. 58 


2. 15 


89. 53 


4.31 


3 


768. 575 


3. 179 


6. 269 


.82 


.34 


.51 


.69 


.483 


3. 02 


2. 07 


89.15 


4. 33 




736. 035 


3. 281 


C. 463 


.88 


.30 


.45 


.81 


.482 


3. 01 


1. 99 


89. 31 


4.43 


5 


746. 187 


3. 579 


0. 850 


.91 


.32 


.48 


.86 


.423 


2. 64 


1.67 


89. 97 


4. 43 


6 


750. 247 


2. 973 


5. 057 


.77 


.27 


.43 


.70 


.450 


2. 81 


1. 75 


89. 87 


4. 33 


7 


738. 840 


3. 204 


6.313 


.85 


.33 


.49 


.73 


.462 


2. 89 


2.44 


89. 01 


4.48 


8 


752. 550 


3. 203 


6.428 


.85 






.77 


.450 


2. 81 


2. 34 


88. 87 


















.83 


.31 


.47 


.76 


.449 


2. 56 


2. 08 


89. 32 


4. 38 



It will be of interest to compare these results with those obtained 
by other analysts, both with kumys from mare's milk and from other 



* American Cliemical Journal, vol. 6, No. 6. 
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sources. As a mean of fourteen analyses of mare's milk kumys, Koenig* 
gives tlie following figures, viz : 





Per cent 




1.84 
.91 
1. 24 
1. 97 
1.26 
.30 
.952 








Fat 


Ash 







The mean of two samples of kumys, made of cow's milk, is given by 
the same author, as follows : 





Per cent. 




2.64 
.80 

3. 10 

2. 02 
.45 

1. 03 








Ash 







In nine analyses of kumys,t probably made of cow's milk, the means 
are as follows : 





Percent. 




1. 38 
.82 
3. 95 
2. 89 
.88 
.53 
.77 








Tat 


Ash 







Interesting analyses of kumys, prepared from mare's milk, have also 
been made by Dr. P. Yieth.t 

The mares from which the milk was taken were on exhibition at the 
London International Exposition for 1884. These animals were obtained 
from the Steppes of Southeastern Eussia. The mares were from five to 
six years old and were cared for and milked by native^ of the country 
from which they were taken. 

When milked five times daily the best of these mares gave from 4 to 
6 liters of milk. It is to be regretted that the milk-sugar, the most im- 
portant ingredient of milk in respect of kumys manufacture, was esti- 
mated by difference. Eleven analyses of the mixed milk gave the fol- 
lowing numbers : 





MiniTnTiTn. 


"VrftTrimnm. 


Mean. 




1. 0335 
89. 74 

.87 
1.71 
6.30 

.26 


1. 0360 
90. 41 
1.25 
2.11 
6.82 
.86 


1. 0340 
90. 06 
1. 09 
1. 89 
6.65 
.31 









* Koenig, Nahnmgsmittel, p. 68. 
tOp. oit.,p. 68. 

tLandw. YerBnchB-Stationen, 81, pp. 353 ei aeq. 
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The kumys made from the above milk had the followiDg composi- 
tion: 



Sample number. 


Water. 


Alcohol. 


4i 


Albuminoids. 


Lactic acid. 


Milk-sugar. 


CD 
< 






Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Pr. ct. 






90. 99 


2.47 


1. 08 


2. 25 


.64 


2. 21 


. 36 


2.. 




91. 95 


2. 70 


1. 13 


2. 00 


1. 16 


.69 


.37 


3 




91. 79 


2.84 


1. 27 


1.97 


1. 26 


.51 


.36 


4. . 




91.87 


3. 29 


1. 17 


1.99 


.96 


.39 


.33 






92. 38 


3.26 


1. 14 


1. 76 


1.03 


.09 


.34 


6 




92. 42 


3. 29 


1. 20 


1. 87 


1.00 




.35 


7 




91.42 


2.25 


1. 22 


1.75 


.70 


2. 30 


.36 






92.04 


2. 84 


1. 10 


1. 89 


1. 06 


.73 


.34 


G.. 




91. 99 


2. 81 


1. 44 


1. 69 


L54 


.19 


.34 






91. 87 


2. 86 


1. 19 


1.91 


1.04 


.79 


.35 



Collecting the above means together we have the following compar- 
ative table : 



Number. 


Aloo- 
bol. 


Lactic 
acid. 


Milk 
sugar. 


Albumi- 
noids. 


Fat. 


C0>. 


Water. 




Pr. ct. 
1. 84 
2.64 
L 28 
2. 86 
.76 


Pr. ct. 
.91 
.80 
.82 
1.04 
.47 


Pr. ct. 
1. 24 
3. 10 
3. 95 
.79 
4. 38 


Per ct. 
1. 97 
2. 02 
2.89 
1. 91 
2.56 


Pr. ct. 
1. 26 
.85 
.88 
L19 
2.08 


Pr. ct. 
.95 
1. 03 
.77 


Pr. ct. 

*92. 47 
88.72 

*89. 55 
91. 87 
89.32 


2 




4 


6 


.83 





*By difference. 



(1) Mean of 14 analyses of kumys from mare's milk. 

(2) Mean of 2 analyses of kumys from cow's milk. 

(3) Mean of analyses of kumys, origin unknown, probably from akimmed cow's milk. 

(4) Mean of 9 analyses of kumys made from mare*s milk, London Exposition of 1884. 

(5) Mean of 8 analyses of kumys from cow's milk, made by Division of Chemistry, United States 
Department of Agriculture. 

The comparison of the above results shows that the American kumys 
differs from that of other countries in the following points, viz : 

The percentage of alcohol is quite low and as a consequence the per- 
centage of sugar is high. 

American kumys contains more fat, showing that it has been made 
from milk from which the cream had not been so carefully removed as in 
those milks from which the European kumys was made. 

Mare's milk, as will be seen by the above analyses, contains much less 
fat than that of the cow and more sugar, thus making it more suitable 
for the production of kumys. Good cow's milk, however, is suitable for 
the manufacture of kumys after most of the cream has been removed. 
Should it be desired to make a kumys richer in alcohol, some milk-sugar 
could be added. 

The samples analyzed were kindly furnished me by Mr. Julius Haag, 
of Indianapolis. This kumys makes a delightfully refreshing drink. 
When drawn from the bottle and poured a few times from glass to glass 
it becomes thick like whipped cream, and is then most palatable. It is 
much relished as a beverage, and is highly recommended by physicians 
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in cases of imperfect nutrition. Those desiring to study the therapeutic 
action of kumys should consult the monographs of Biel,* Stahlberg,t 
Landowski,f Tymowski.§ 

Notes on samples of kumys analyzed Jyy the Division of Chemisiry. 



Sample nnmber. 


Date bot- 
tled. 


Date an- 
alyzed. 


Sample number. 


Date bot- 
tled. 


Date an- 
alyzed. 


1 


Mar. 24 
Mar. 25 
Mar. 25 
Mar. 24 


Apr. 8 
Apr. 7 
Apr. 7 
Apr. 8 




Mar. 27 
Mar. 28 
Apr. 1 
Apr. 1 


Apr. 7 
Apr. 8 
A lit: 8 
Apr. 9 


2 






7 


4 









EEPOET O THEi^ OTTAWA EXPERIMENTS. 



I submit herewith a report of the experiments made by the Depart- 
ment of Agriculture in the manufacture of sugar from sorghum at 
Ottawa, Kansas, during the season of 1886. 

It may bo of interest to you to know wliat had been done in the mat- 
ter before you took office. The appropriation bill for the Department 
of Agriculture for the fiscal year beginning July 1, 1884, approved June 
5, 1884, contained an item of $50,000 for '^necessary expenses in con- 
ducting experiments, including experiments in the manufacture of sugar 
from sorghum and other vegetable plants." About the end of June, 
1884, the Commissioner of Agriculture informed me that he had deter- 
mined to try the process of diffusion on sorghum cane in Kansas during 
the season of 1884. At that time (the ai)propriations could not be used 
until July 1) 1 represented to the Commissioner that it would be im- 
possible to build and erect an apparatus by September 1, the time 
when the manufacturing season would open. I suggested that the 
whole subject be carefully investigated, trials made with different forms 
of cane-slicers, and apparatus prepared for the season of 1885. This 
view did not meet with the approval of the Commissioner, who ex- 
pressed a desire to comply as speedily as possible with the wish of 
Congress to have the experiments made. Accordingly, at his request, 
representatives of two manufacturing firms, viz, the Colwell Iron 
Oomjmny, of New York, and the Pusey & Jones Company, of Wilming- 
ton, Del., came to Washington and conferred with him in respect to the 
.matter. The. Colwell Company refused to undertake the work at all, 
and the Pusey & Jones Company agreed to try it and deliver the ap- 
paratus by September 15, provided the order was given prior to July 
10. In spite of the fact that the company did not undertake to finish 
the battery until after the manufacturing season would have begun, 
and that two or three months at least would have been required for the 
shipment and erection of the apparatus, the order was given July 14, 
1884, to go ahead with the construction of the apparatus. The Com- 
missioner requested me to aid the contractors as much as possible in 
securing an outfit suitable for the purpose, but no time was afforded to 
elaborate plans, since work had to be commenced at once in order that 
the ai^paratus be ready at the time specified. I had little hope of sue- 



• Untersachnngen tiber den Kumys und den Stoffweclisel wiihrend der Kumyekur. 
f Kumys, seine physiologisohe und therapeutische Wirkang. St. Petersburg. 
i Du kumys et de son rdle th^rapeutique. 

i ZuT physiologischen und therapeutiscben Bedeutung des Kumys. Mlinchen. 
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CC8S Tvitli the apparatus constructed in such a way, but, when near the 
end of August it became evident that it could not be finished, ^rhat lit- 
tle I had vanished. An attempt was then made to have the apparatus 
ready for use in Louisiana during the course of 1884, but this eiibrt had 
also to be abandoned by reason of delay in finishing the work. 

Late in the fall of 1884 the apparatus was finished and ready for in- 
spection. I had requested that the cells of the battery be large enough 
to contain one ton of cane chips, and the builders furnished for this 
capacity a cell measuring 3 feet; bottom diameter, 3 feet; 11 inches, 
shoulder diameter ; 1 foot 2^ inches depth of neck, and 16 inches diame- 
ter of neck ; 1 foot, shoulder to bottom of neck; C feet deep, and con- 
taining 66 cubic feet (nearly) of space. 

In the absence of any experience which would enable me to judge 
definitely of the matter, it appeared that the cells were sufficiently 
large, and they were therefore accepted. The cutters, however, ap- 
peared to be entirely inadequate to the work to be performed, and they 
were therefore rejected. 

No further action was taken by the Commissioner in the matter ex- 
cept to request the company to store the apparatus during the winter, 
until February 13, 1885, when the Commissioner sent for me and asked 
me to go to i^ew York and make a contract with Mr. B. Urner, presi- 
dent of the Franklin Sugar Company, at Ottawa, Kansas, for the erection 
of the battery in connection with the works of his company at Ottawa. 
I met Mr. Urner at the Astor House, February 13, and we agreed upon 
the form of a contract, which I made out in duplicate to be signed by 
Mr. Urner and the Commissioner. 

In March, 1885, the cells were sent to Ottawa, but no action was taken 
in respect to the cutters. 

Following is a record of the work which has been done by me under 
your supervision. It was discovered, on consulting the books of the dis- 
bursing officer, that only a little over $1,000 of the appropriation re- 
mained available. The new appropriation of $40,000 for 1885 and 1886 
could not be used until July I. On May 8, you appointed M. A. Scovell 
to superintend the erection of the machinery and buildings at Ottawa. 
On May 1, 1885, he was instructed to do what he could with the small 
amount of funds available. In the middle of June, I went to Ottawa 
to assist Mr, Scovell in locating the buildings and getting the work 
under way. 

On the 3d of July, the new appropriation having become available, I 
went to Wilmington, Del., and arranged for the construction of the new. 
cutters. A few days later you ordered of the same firm the necessary 
machinery to operate the cutters and convey the chips to the diffusion 
cells. The work of construction was hurried as rapidly as possible and 
the first consignment of apparatus, consisting of one cutter and shafting, 
hangers, belting, &c., reached Ottawa on Saturday, September 4, ten 
days after the manufacturing season had commenced. 

I reached Ottawa on Wednesday, September 8, and the work of erec- 
tion was pushed with all possible dispatch. On Sunday, September 27, 
the rest of the machinery arrived. During the following week, one cut- 
ter having been completed, preliminary trials were made with the ap- 
paratus. The cutter was found to give good satisfaction, with a capacity 
of 6 tons per hour, giving a nicely-grooved chip well suited for diffusion. 

On the other hand, the cells of the battery were found to hold only 
1,340 pounds (or, by a little crowding, 1,400 pounds) instead of a ton ; 
the lower opening, through which the ohips were to be discharged, was 
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too small, not allowing the chips to flow out freely and requiring the 
services of two additional laborers to empty the cell. The conveyer, 
bringing the chips to the cells would not work automatically, as had been 
intended, and a third man was required to direct the chips into the cells. 
Owing to these faults of construction, which could have been foreseen, 
the expense of working the battery was almost double what it would be 
with proper fixtures. Add to this the additional expense occasioned 
by the small capacity of the cells, and a serious increase of working ex- 
penses is at once apparent. 

The battery was intended by the constructors to be worked by allow- 
ing the liquid to enter from the bottom of each cell, forcing the heavier 
liquid out at the top. Numerous trials by this method showed that it 
was impracticable. The liquid entering the cell is both lighter and 
warmer than that contained in it. The result of lighter liquid being 
below was an admixture of the contained and entering liquid, which 
proved disastrous to close extraction. As a consequence, the connection 
with the water service had to be changed so as to permit downward 
working. 

On Sunday morning, October 4, a heavy frost killed the blades of the 
cane, but did no damage to that which was fully matured. 

On Tuesday morning, October 6, there was a severe freeze, ice hav- 
ing formed an eighth of an inch in thickness. This freeze did a great 
injury to the cane, as will be seen in the table of analysis of the mill 
juices. 

On Wednesday, October 7, the machinery of the diffusion battery, 
although hastily and imperfectly put together, was pronounced ready 
for trial. 

On Thursday, October 8, our first trial took place. The cutters were 
started at 8 a. m., and work was continued until 5 a. m., Friday, Octo- 
ber 9. During this time 70 cells were diffused of 1,400 pounds each^ 
or a total of 98,000 pounds. The weight of the diffused juice was 96,140 
pounds from 65 cells. 

The analysis of the exhausted chips showed only a trace of sucrose and 
•10 per cent, of glucose. The waste water of diffusion showed a loss of 
.10 per cent, of sucrose and .10 per cent, glucose. The total loss of 
sugars therefore was .10 per cent, of sucrose and .20 per cent, glucose. 
The excess of glucose in these analyses is explained by the fact that the 
samples of exhausted chips and waste waters taken during the night 
were not analyzed until the next day, and meanwhile the sucrose suffered 
inversion. 

The total loss of sugar therefore in chips and waste waters was .30 
per cent. This is a remarkably good extraction and the result is very 
satisfactory. 

When the cells could be promptly emptied, it was an easy matter to 
make a diffusion every twelve minutes, and the extraction was just iks 
good as in those cases where twice that time was employed. Tlieso t e- 
sults showed that sorghum cane diffuses with great readiness, and in tliis 
respect it appears to have an advantage over the beet. 

The cane employed was quite imperfectly stripped and the sheaths 
and remaining blades were, of course, treated in the cells together with 
the chips. The coloring and gummy matters which they contained were 
therefore found in the diffusion juices. It will be a very easy matter to 
run these chips through a sieve in connection with a blower and remove 
all objectionable matter. 

Following is a table showing the details of the diffusion. 
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Table of diffusion. 



Yolnme of juice 
drawn off. 


Temperature of 
juice, C". 


Temperature of 
first pre ceding 
1 cell, C. 


Temperature of 
second preced- 
iDg cella, C". 


Specific gravity. 


Litert. 










700 


22 


60 


77 


1. 050 


700 


19 


61 


75 


1. 031 


700 


24 


72 


64 


1. 038 


700 


■20 


60 


64 


1.040 


700 


19 


62 


59 


1. 041 


700 


24 





58 


1.045 


700 


19 


61 
60 




1. 045 


700 


25 


58 


1.042 


700 


27 


58 


60 


1. 042 


700 


27 


59 


58 


1. 041 


700 


29 


64 


56 


1.041 


700 


24 




67 


1. 080 


700 


24 


60 


52 


1. 039 


700 


27 


50 


56 


1. 020 


700 


25 




50 


1. 036 


700 


23 


50 




1. 037 


700 


23 


54 


50 


1.038 


700 


25 


40 


55 


1. 037 


700 


27 


52 


53 


1. 037 


700 


25 






1. 035 


700 


22 


58 




1. 038 


700 


24 


60 




1. 037 


700 


24 


66 


54 


1. 037 


700 


25 


67 


59 


1. 038 


700 


25 




56 


1. 039 


700 


26 


64 





1. 040 


700 


23 


64 


55 


1.039 


700 


23 


66 


55 


1. 040 


700 


26 


65 


54 


1.039 


700 


25 


58 


50 


1. 036 


700 


24 


50 


50 


1. 039 






64 
38 


56 


l! 039 


600 


26 


59 


1. 039 


600 


22 






1. 034 


600 


38 


59 


600 


19 


40 


58 


1. 038 


600 


18 


54 


58 


1. 038 


600 


22 


54 


58 


1. 034 


600 


19 


56 


64 


1.040 


COO 


28 


62 




1. 040 


600 


21 


65 


56 


1. 041 


COO 


24 


65 


56 


1. 042 


600 


23 




56 


1. 043 


600 


23 


65 




1.042 


600 


27 


64 


54 


1. 041 


600 


30 


68 


56 


1. 040 


600 


26 


68 


56 


1. 040 


600 


24 


68 


50 


1. 040 


600 


23 


64 


58 


1. 042 


600 


24 


G8 




1. 042 


600 


22 


68 


50 


1. 041 


600 


23 


63 


54 


1.040 


600 


27 




58 


1. 039 


GOO 


24 


GO 




1.041 


600 


24 


65 


57 


1. 042 


600 


27 


68 


58 


1. 041 


600 


25 


68 


57 


1. 041 


600 


22 


59 


54 


1. 036 


600 


21 


58 


54 


1. 041 


600 


23 




55 


1.042 


600 


22 


07 


62 


1. 042 


600 


20 


67 


62 


1. 042 


600 


19 




43 


I. 053 



No. of cell. 



.9 

H 



9., 
10., 
XI.. 

12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21. 
22.. 
23.. 
24.. 
25.. 
36.. 
27.. 
28.. 
20.. 
30.. 
31.. 
32.. 
33.. 
34.. 
35.. 
36.. 
37.. 



39-. 
40.* 
41.. 
42.- 
49,. 
44.. 
45.. 
46.. 
47.. 
48.. 



49., 
50. 
51., 
52., 
5ri . . 
5t., 



a. m. 

9.35 
9.44 
9. 47 
10. 13 
10. 2o 
10. 27 
10. 39 
10.51 
11. 20 
11. 37 
11.50 
p. m. 
12.02 
*12. 14 
1. 25 
1. 35 
1. 47 
1. 58 
2. 10 
2. 22 
2. 34 
2. 50 
3. 02 
3. 14 
3. 26 
3.41 
3. 53 
4. 06 
4.23 
4. 36 
4.52 
5.15 
t5. 27 
5.42 
7. 15 
7. 80 
7.60 
8. 12 
8.37 
6. 50 
9.00 
10. 05 
10.19 
10. 31 

10. 47 

11. 09 

11. 20 
11.37 
11.59 

a. m. 

12. 48 
1. 14 
1.2(1 
l.W 
2.17 
2.31 
3. 02 

15 
3. 27 
3. 4 ') 

3. .V.) 

4. i:i 

4. 

4. 4 ) 
4. 



* Stopped for dinner. 



t Stopped for supper. 



Two more portions of 600 liters eacli were drawn off and the other 
o cells were the discontinued. 

in the first series of 32 cells 700 liters of juice were drawn off at each 
charge, or 1,540 pounds. Since the average charge of each cell was 
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1,400 pounds of chips the ratio of diffusion juice to weight of cane was 
ICO: 100. In the second series of 31 cells 600 liters of juice were drawn 
off at each charge, or 1,320 pounds; the ratio of diffusion juice to weight 
of cane was 94 . 3 : 100. It appears from this that diffusion can be success^ 
fully practiced with sorghum cane when the weight of juice obtained is 
made about the same as that of the cane diffused. The mean specific 
gravity of the 32 charges of 700 liters each was 1.0394 at 25o C, or at loO 
1.0411, corresponding to 10.24 per cent, total solids. The average spe- 
cific gravity of the juice of 32 charges of 600 liters each was 1.0405 at 
250 0., or 1.0424 at 15° corresponding to 10.55 per cent, total solids. Tlio 
ciiiie varied so greatly in its composition that no estimate of tbe degree 
of extraction could be made from the analyses of the cane juices. 
The following analyses were made of the diffusion juices at 10.30 a. m. : 





First time, 
10.30 a. m. 


Second 
time, 3p.m. 




Per cent. 
10.84 
6.19 
9.70 
2.83 


Per cent. 
15. (jO 
5. 90 
2. 00 
1.80 











No analysis of the diffusion juice was made at night. 

Analyses were also made of the cane juice expressed on small mill 
from canes taken from the yard whence the cutter carriers were sup- 
plied: 





No. 1. 
10 a.m. 


No. 2, 
11 a. m. 


No. 3, 
11.30 a. 111. 




Pr. et. 
17.00 
11.24 
2.44 
3.32 


Pr. et. 
15.60 
9.62 
2.85 
3.18 


Pr. ct. 
15. 20 
9.83 
3.41 
1.96 











The small samples taken for the above analyses showed how seriously 
the frost had affected the canes and how irregular they were in their 
composition. The peculiar odor characteristic of frosted sorghum was 
also very apparent in the chips as they came from the cutter. This con- 
dition of things rendered this part of the work very unsatisfactory. 

The weight of coal used from the time of firing up on Thursday morn- 
ing until the time of stopping Friday morning — nearly twenty-fonr 
hours — ^was a little over 3,000 pounds. But when the chips could be 
promptly removed from the cells it was possible to make a diffusion 
every ten minutes. Hence the whole work might have been done in 
seven hundred minutes, or eleven hours and forty minutes. In that case 
half the coal might have been saved. 

The force required to do the work was — 



One fireman (day) and one (night), at $1.50 $3 OO 

Four men on can© carrier (day) and four (night), at $1.25 10 00 

Four men at battery (day) and four (night), at f 1.25 10 00 

One team to remove chips (day) and one (night), at $2.50 tJO 

One valve-man (day) and one (night), at $2.25 4 50 

H tons of coal, at $3.25 4 

Oil and lights 1 00 

One hoy (to sweep, &c. )-...... 75 



Total cost of diffusing 49 tons of cane 39 13 
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With slight changes in the battery it will be an easy matter to reduce 
this to $20, and if the cells are made twice as large the cost will be still 
less. With apparatus properly arranged the cost of diffusing a ton of 
cane will not be greater than 30 cents. Good machinists estimated that 
about 15 horse-power was used in driving the machinery and heating 
the liquor in the experiments made. 

A study of the table of diffusions reveals some curious facts relating 
to the variations in the composition of the caue. Beginning with tlio 
fourth diffusion and ending with the eleventh, eight cells in nil, the fol- 
lowing facts appear: The mean spSciiic gravity of the ditl'usion juice at 
15^0. was 1.045, corresponding to 11.2 per cent, total solids. The weight 
of juice drawn off was 10 per cent, greater than the weiglit of cnno 
diffused; 11.2 total solids in 110 pounds would be equal to 12.33 total 
solids in 100 pounds. Add to this the .30 sugar lost in chips in wnter 
of diffusion and .15 solids not sugar, we obtain 12.77 as the total solids 
in cane diffused, calculated from the diffusion data. This would corre- 
spond to 14.05 total solids in the juice as expressed by mill. 

After the eleventh diffusion the cane rapidly deteriorated. The mean 
specific gravity from the eleventh to the thirty-third diffusion was 10.39 
(circa) at 15° C., corresponding to 9.75 per cent, total solids. Proceed- 
ing- as above, the following numbers are obtained: Total solids in cane 
diffused, 11.18 per cent. This would give for mill juice 12.35 per cent. 

After the thirty-second diffusion the weight of juice drawn oft' was 
5 per cent, less than weight of cane diffused. The specific gravity of 
tho diffusion juice at 15° was 1.044 (circa), corresponding to 11.00 per 
cent, total sohds. Diminishing this by 5 per cent, and adding .45 we 
obtain 11.00 per cent, as total solids in cane, or 12.10 per cent, total 
solids in expressed juice. 

Unfortunately the carbonatation pump broke after about one-third of 
the juice had been defecated. A careful estimate of the number ol 
tons of cane which was worked showed that 15 had been carbonated. 

This yielded 4,320 pounds of masse cuite, containing 76.9 per cent, solid 
matter, or 11 per cent, (nearly) on weight of cane worked. 

The composition of this masse cidte is shown by the following analysis: 



This 7nasse cuite was allowed to stand in cars (it was not boiled to 
grain) one week and was then swung out, yielding 1,420 pounds of sugar, 
or about 30 per cent, of worked and dried sugar, or 95 pounds per ton 
of cane worked. 

Allowing 12 pounds per gallon for the masse cuite, the number of 
gallons per ton of cane was 234. 

The sugar was of fine quality, the molasses of much better quality 
than that obtained in the usual way, and the whole product was in 
every respect satisfactory. 



Por cent. 



Sacrose. 
Glucoao. 
Water . , 
Ash 



53. 48 
13. 55 
23.10 
4. 74 
5.13 



Solids not sugar. 
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The cane continued to deteriorate, as is sliown in the following 
analyses of the juices from the mill of the Franklin Sugar Company : 





Friday, 
October 9, 
4 p. m. 


Saturday, 
October 10, 
10.30 a. m. 


Saturday, 
October 10, 
4 p.m. 


Monday, 
October 12. 




Per cent. 
7.80 
3.50 
2. 21 


Per cent. 
7.32 
3.50 
3. 19 


Per cent. 
7. 69 
3. 15 
3. 50 


Per cent. 
6. 67 
3. 27 
3. 56 


13.51 


14. 01 


14. 34 


13. 51 



These discouraging elTects of the severe frost of the 6th of October 
did not affbrd any hope of successful continuation of the expioriments. 
It will be quite impossible to work successfully a diffusion juice derived 
from so poor a source. 

On October 12 an analysis of some samples of cane from a different 
source showed that the juice had been little injured by the frost. The 
numbers obtained were the following : 





Pel cent 




11. 83 




1. 87 




2. 44 




1G.14 





Hoping that enough of such cano might be secured to allow of another 
trial of the apparatus, it was determined to make another run on the 
following day. The sample for analysis was taken from the west end 
of a field, which was bordered on the west by a strip of forest and a 
pon^ of water of considerable size. 

Evidently the spot whence the sample was taken had been protected 
by these conditions from the action of the frost. Samples taken from 
^ other parts of the field during the day, October 13, when the second run 
was made, show, with the exception of the first one taken from the west 
end of the field, a serious deterioration of the cane. Following are the 
analyses of juices of canes expressed by experimental mill, made during 
the day of October 13. 



Number. 


Hour. 


Sucrose. 


Glucose. 


Solids not 
sugar. 


Total 
solkls. 




10 a.m. 
3 p.m. 
4.30 p. m. 
5.30 p. m. 


10.23 
8.64 
8.54 
8. 81 


2. 11 
2. 95 
3. 11 
2. Gl 


2.82 
2.81 
2. 89 
2. 98 


]r.. ifi 

U. 40 
J 4. ill 
14. 4U 


...... .................. 









Not only were the analyses sufficient to show the injury that had been 
done, but in addition to this the chips were soft and " bleeding," and 
possessed the odor characteristic of frozen cane. 

Work with such chips was more like maceration than diffusion ; never- 
theless the run was made. 

9 AG— '85 
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RUN OP OCTOBER 13, 1885. 

The cutters were started at 9.30 a. m.; stopped at 6.30 p. m. Number of hours,*) 
less 30 minutes stopped at noon — 8 hours 30 minates. 

Number of cells of chips cut, 39, Average time for each cell, 14 minutes (nearly). 

Duriu«,' this time the cutters were frequently stopped to wait for the emptyii>^ of 
the cells. 

It was found that one cutter, with moderate feed, could fill a cell (1,400 pounds 
circa) in G minutes. 
The number of charges drawn off was 34. . 

The first charge was taken at 11.07 a. m. and the last one at 7.45 p. m., leas 'AO 
minutes at noon and 30 minutes for supper— 7 hours 39 minutes. 
Average time for each diffusion, 13^^ minutes. 

COST. 

Coalburuod, 1,575 pounds, at $3.25 per ton $-2 50 

Fcrur men (m carrier, day, at |1.25 4 0() 

One fireman, day, at $1.50 ; 1 20 

One boy, i^ day, at 75 cents 00 

One team for bagasse, day, at $3.50 2 00 

Four men at battery, day, at $1.25 4 00 

One valve man, ^ day, at $2.25 : 2 00 

Oil 50 

Total $16 80 

Tons cano diffused 27 

Cost per ton ^ 62 



Table of details of diffusion of Octoler 13, 1885. 



Yolume of juice 
drawn. 


Temperature of 
juice, C». 


Temperature of 
first preceding 


Temperature of 
secondpreced- 
ing cell, C». 


Specific gravity. 


Time. 


Liters. 












900 


16 


34 


50 


1. 024 


11.07 


700 


18 




50 


1. 037 


%l. 23 


700 


19 


48 


75 


1. 031 


11. 35 


700 


18 


60 


62 


1. 033 


11. 48 












m. 


700 


28 


56 


73 


1. 030 


12.00 












p. m. 


700 


26 




70 


1. 031 


12.12 


TOO 


25 


55 


60 


1. 033 


12. 24 


7U0 


27 


55 


60 


1. 033 


12. 34 


700 


23 


60 


61 


1.033 


12. 59 


700 


24 


70 


62 


].035 


1.40 


700 


24 


58 


59 


1.030 


1.54. 


700 


19 


58 




1.036 


2.06 


700 


21 




67 


1. 037 


2. IS 


700 


28 


64 


55 


1.038 


3. 05 


700 


26 


64 


56 


1. 038 


3. 17 


700 


24 


56 




1.039 


3. 27 


700 


25 




58 


1. 038 


3 39 


700 


26 


56 


57 


1.036 


3. 55 


700 


26 


56 


54 


1.034 


4. 12 


700 


25 


58 


55 


1.035 


4. 24 


700 


28 


54 


r»2 


1.033 


4. 34 


700 


23 




54 


1. 034 


5. 42 


640 


23 


58 




1. 034 


5. 02 


040 


24 


56 


54 


1.034 


5. 15 


640 


22 


56 


54 


1.033 


5.28 


640 


22 




54 


1. 033 


5.40 


640 


23 


56 


54 


1.033 


6. 00 


640 


22 


58 


55 


1. 033 


6. 15 


640 


22 


56 


53 


1. 033 


6. 30 


640 


22 


65 


54 


1. 033 


6. 43 


640 


26 


52 


50 


1.034 


7. 00 


640 


27 


54 




1. 030 


7. 15 


700 


41 


52 


50 


1. 024 


7.25 


640 


45 


50 


51 


1.021 


7.45 



Number of cell. 



1. 

o 

n. 

4. 

5. 

6. 
7. 

H. 

9. 
10. 
11. 
12. 
13. 
14. 
15 
10. 
17. 
18. 
19. 
2U. 
21. 
■•J2. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
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The total \vejght of juice delivered to limiDg tanks was 24,110.7 
kilograms, or 52,043.5 pounds. 

The ^veight of cane in the 34 diffusion cells was 1,400 multiplied by 
34 = 47,P00. Therefore the weight of juice drawn off to caiie removed, 
was 109 to 100. 

The average composition of the diffusion juices will be shown by the 
following analyses : 

Diffusion juices. 



Nambor. 


Number 
of ditfu- 
sion. 


Sucrose. 


Glucose. 


Solids not 
sugar. 


Total 
-solids. 




4 
14 

lil 
25 
31 


Per cent. 

4. 8G 

5. 94 
4. 99 
4. 76 
3.91 


Per cent. 

1. 69 
2.00 

2. 31 
2. 25 
2.16 


Per cent. 

1. 78 

2. 20 
1.64 
1. 55 
1.63 


Per cent. 
8. 33 
10. 14 
8. 94 
8. 56 
7.70 








6 






4.89 


2, 08 


1. 76 


8.74 







Moan purity cooilicient, 5C per cent. 



Percentage suci'ose left in exhausted chips and waste waters. 



Number. 


Number of 
diifnsion. 


Chips. 


Total 
sugars. 


Sucrose. 


Glucose. 


1 


4 
14 
31 
25 


Per cent. 
*. 06 
.049 
. 068 
(t) 


Per cent. 
.002 
.031 
.083 
.125 


Per cent. 
.122 
.080 
.148 
.125 






4 




1.119 











* In the first analysis above iho sucrose vras sought for by a pol.iriscopo, but so little was present 
that no rotation could be observed. It is fair to presume fioin a study of the analyses which follow 
that 0.06 per cent, sucrose >vas present. 

t In this analysis the chips were left over night, and in the morning no sucrose could be found. It 
had all been inverted, and appears therefore with the glucose. 



WASTE WATERS. 



The weight of water discharged with each cell was nearly one-third 
greater than that of the chips j therefore the percentages found are in- 
creased by one-third to represent the real loss. 



Number. 


Number of 
diffusion. 


Sucrose. 


Glucose. 


Total 
su(;ars. 


Total 
sugars in- 
creased. 


1 


4 
14 
21 
25 


Ter cent. 
Trace. 
Trace. 

.003 
Trace. 


Per cent. 

Trace. 

Trace. 
,019 
.028 


Per cent. 


Per cent. 


2 






8 


.022 
.028 


.029 
.032 


4 




. 0305 
. 01221 


Moon total lose of sugars in chips and waste 
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Tko exhaustion of the cane, therefore, is practically perfect and much 
superior to all expectation. With unfrozen cane I do not think it would 
be so perfect. 

After October 13 the character of the cane made any further experi- 
ments useless, and the work for this season was therefore discontinued. 
The juice from the second run was all carbonated, but the process was so 
slow and the juice had to stand so long in contact wit h the lime that the 
l^roduct was of a much darker color than the first. The total weight of 
masse cuite obtained, 89 per cent, being solid matter, was 5,510 pounds. 
For the 23 tons of cane carbonated this gives a yield of 20 gallons per 
ton. 

Much loss, however, was occasioned by the frequent transfer of the 
juice in order to secure its entire carbonatation and at the same time to 
keep it out of the way of the other products in the factory. This masse 
cuite was of so poor a quality that at the date of writing (October IG) no 
attempt has been made to swing it out. 

CARBONATATION. 

As pointed out in the experiments in carbonatation described in Bul- 
letin No. 3, it is evident that the process so long and so successfully 
practiced with beet juice is also capable of giving good results with 
cane juices. The process is a very simple one, and consists in adding 
to the diflusion or expressed juice a large excess of lime and afterwards 
precipitating the greater part of it with carbonic acid. The whole is 
then sent to the filter press, where the precipitated carbouate of lime 
and impurities are separated from the juice. 

I had not expected to make a trial of this process on account of the 
fact that I feared the appropriation would not be sufficient to carry out 
both experiments. On arriving at Ottawa, I learned that the sugar 
company had two filter presses, an air-pump, and two pans, which could 
be arranged so as to give the process a trial on a large scale. Accord- 
ingly I had a furnace constructed for furnishing carbonic acid, and the 
rest of the apparatus put into shape for the experiments. The furnace 
was designed by Mr. Gr. L. Spencer, who also had a general supervision 
of the entire work. 

Our former experiments had shown that the process had to be carried 
on somewhat differently from that of the beet juices, owing to the pres- 
ence in sorghum juice of a large percentage of glucose. 

Our first experiments were made with the diffusion juices obtained 
Thursday, October 8. At that time the effects of the freeze had not 
shown themselves to any great extent. It was found that about 1^ per 
cent of CaO (lime) was sufficient to produce a perfect defecation of tlie 
juice. On that day, as nearly as we could estimate it, about 40,000 
pounds of juice were carbouated, with the most gratifying results. The 
juice came from the filter press perfectly limpid and of a delicate amber 
color. After passing through a sulphur box this juice was sent to the 
evaporators and reduced to a masse cuite^ which, in color, purity, and 
taste was greatly superior to the best product obtained l3y the usual 
method. Unfortunately our improvised air-i^ump broke down in the 
middle of the work, which caused the loss of more than half of the dif 
fusion juice obtained which had already been limed for carbonatation. 

The carbonatation of sorghum juice, however, demands the greatest 
care. If too little lime is added the precipitate does not settle readily 
and filtration is slow and imperfect. The carbonatation must be contin- 
ued until all but 0.2 per cent, of the lime has been removed. If more 
than this remains the juice will darken up and become bitter on boil- 
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ing. If less than this quantity is left the impurities appear to be redis-. 
solved and a green scum forms on top of the still liquor instead of sink- 
ing with the precipitate. With the help of proper test reagents a lit- 
tle experience will enable the operator to carry the carbonatation to a 
successful completion. 

It is found, also, that the temperature during carbonatation should 
not be allowed to rise above 40° O. When the carbonatation is com- 
pleted the juice is raised as rapidly as possible to the boiling point 
and seat at once to the filter press. If allowed to stand the liquor will 
quickly darken. Foaming is prevented by the addition of a little lard 
and by a jet of steam from a perforated pipe near the top of the pan. 



AnuJyses of carbonated juices. 



Namber. 


Sucrose. 


Glacose. 


Solids not 
sugar. 


Total 
solids. 


-1 ■■ ■ 


Per cent 
5.25 
0.51 
4. 99 


Per cent 
1. 18 
1- 47 
0. 48 


Per cent 
2. 25 
3. 00 
.3. 72 


Percent 
8.68 
10. 98 
9.19 




3 : 





The first and second of these represent successful carbonatation. 
The filtered juice was all that could be desired in color and flavor. The 
masse cuite made from it was also of the best quality and has already 
been noted. 

The third analysis represents an unsuccessful carbonatation. Too 
much lime was left in the liquor, and the masse cuite was black and 
bitter. 

In all 100,000 pounds of juice was carbonatated, and I do not hesitate 
to say that this process of defecation offers every evidence of being the 
one which should be brought into general use. In large sugar facto- 
ries the saving in scums alone in one season would pay for the carbona- 
tation plant. 

I submit herewith a statement of the analyses made of the juices from 
the company's mill during the progress of our work: 



Analyses of sorghum juices. 



Date. 


From first mill. 


From second mill. 


Sucrose. 


Eeduclng 
sugar. 


Solids 

not 
sugar. 


Total 
soUds. 


Sacrose. 


Keducing 
sugar. 


Solids 

not 
sugar. 


Total 
solids. 




Per cent 
9. 40 
9. 72 
10. 48 
7. 70 
9. 87 
10. 73 
11. 17 
9. 39 
9. 18 


Per cent 


Pr.cent 


Pr.cent 
14. 75 
15. 30 
K.IO 

13. 60 
15. 60 
15. 78 
16. 15 
16.50 

14. 77 


Per cent. 
9. 55 
8.65 
9.12 

8. 55 
10. 59 

9. 00 
10. 51 

8. 86 
8.09 


Per cent. 


Pr.cent 


Pr.cent. 
14.77 
14. 90 
16.30 
15.30 
1.5. 30 
15.00 
16. 75 
15. 32 
14.97 


September 12, 7.30 a. m 

September 12, 3 p. m 


2. 94 
2. 58 
3.54 
2.20 
2. 68 
2.10 
3. 43 
3. 49 


2.44 
3.04 
2. 36 
3. 53 
2. 37 
2, 88 
3.68 
2. 10 


3. 25 
2. 83 
3. 20 
2.54 
2. 77 
2. 70 


3.00 
4. 35 
3. 60 
2. 17 
3.83 
3.54 


CocflQciont of purity 


3.62 


3. 26 


9.74 


2. 87 


2. 80 


15.38 


9.21 


2.99 


2.97 


15. 47 


63.3 


59.5 



Prom the above it is seen that the juice from the second mill is slightly 
inferior to that from the first. In quantity the two mill juices are about 
the same. 
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Analyses of mixed will juias. 



Date. 



Sepf. 9 
Sept. 10 
S«i.t. 10 
St'pt. 10 
Sept. 10 
Sept. 14 
Sept. ]5 
Sept. 17 
Sept. 21 
Sept. 25 
Sept. 28 
Sept. 28 



Sept. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct. 



Niiiuuor. 


iici'ose. 


HU<;'.ii . 


Sol ills 

not 
siigiir. 


T-.tiil 
soliiiN. 


1 , 


Per cent. 
9. 39 


Per cent. 


Per cent. 


Per cm f. 
15. (57 


2 


a 88 






14.77 


3 


10. SI 






15. :;o 


4 


8. 25 


■ 3.00 


3. 15 


14. 40 


5 


9.38 


3. 24 


2. 78 


15.4 • 


G 


VI. 25 


1.G8 


2. 52 


10. -1-. 


7 


11.29 


2. 22 


2. 80 


10.;. 


8 . 


7. 87 


3. 91 


4.03 


1 5. ^ 1 


9 


■ 10.49 






](). :!s 


10 


10. 13 


2. 77 


2. 84 


15. 74 


11 


9. 51 


3.74 


2. 94 


10. W) 


12 


10. 09 


2.71 


2.01 


1 4 1 


13 


9. (58 


. 2.87 


3. 1 1 


1 '). 00 


14 


9. 77 


2. 54 


2. 59 


14. 90 


15 


10. 59 


2. 85 


1. 80 


1.'). 24 




9. 88 


3. 14 


3. 18 


15. 20 




9. 70 


2. 83 


2. 54 


14. 




9^51 


2. 80 


2.' 54 


li. 85 




9. 34 


3. 15 


2.31 


14. 80 


20 


7. 80 


3. 50 


2. 21 


13. 51 


21 i 


7. 32 


3. 50 


3. 19 


14.01 




7. C9 


3. 15 


3. 50 


14.34 




6. 67 


3. 27 


3. 56 


13. 50 


24 _.. _ 


5.72 


3. 96 


3.20 


12. 88 


















9.23 


3.04 


2.87 


15. 07 







The above is a fair exposition of tbe quality of the juices worked by 
the company during the season. It shows that there is much yet to be 
done in the culture and improvement of the cane before a product is 
obtained which is favorable to the production of a large quantity of sugar 
per ton. I am told by the officers of the company that the season has 
been unusually unfavorable, a late wet spring and a remarkably early 
freeze combining to prevent the cane from reaching maturity. 

The mean coefficient of purity of the juices worked by the company is 
01.3. I have every reason to believe that by proper culture, fertilizing, 
and selection, sorghum cane can be produced in which the juices will 
have a coefficient of purity of 75 to 80. The importance of securing such 
a cane is even greater than that of extracting all the sugar and properly 
defecating the juice. 

In continuing the experiments in topping the cane as soon as the seed- 
heads appear, as described in Bulletin No. 5, the following results were 
obtained with canes grown as nearly as possible on the same kind of 
soil and under the same conditions of culture : 



Date. 



Topped and suckered cane. 



Su- 
crose. 



Keduc- 
sugar. 



Solids 

not 
sugar. 



Total 
solids. 



Topped canos not suckered. 



Su- 
crose. 



Keduc- Solids 

ing not 
sugar, sugar. 



Total 
solids. 



Canes not touched. 



Su- 
crose. 



Reduc- Solids 

ing not 
sugar, sugar. 



Total 
solids. 



Sept. 14 
15 
16 
17 
18 
J9 
28 
29 
3U 
30 



Average 12. 45 
Coefliciont 



Per ct. 
13. 22 
13. 31 

12. 87 

10. 37 

13. 34 
12. 59 
19 49 
12. 57 

11. 11 
11. G7 



Per cl. 
2. 25 

2. 06 
1.65 

3. 05 
1.93 
1.98 
1.80 
1.57 
1. 84 
1. 76 



Per ct. 
2.15 
2. 56 
3.13 
2. 33 
3. 13 

2. 79 

3. 22 
3. 14 
2. 80 
2. 99 



Per ct. 
19. 62 
17. 93 

17. 65 
15. 75 

18. 40 
17. 30 
18.51 
17. 28 
15. 75 
16. 44 



Per ct. 
12. 78 
12. 59 
12, 90 
12. 77 

12. 88 

13. 00 
12. 33 
11.80 
11. 42 
12.16 



Per ct 
2.68 
2. 22 
1. 93 

1. 92 

2. 66 
2. 06 
2.11 
1.76 
2. 02 
1.53 



Per ct. 
2.26 
2. 67 
2.96 

2. 76 

1. 58 

3. 00 

2. 97 
2. 09 
3 26 
3. 48 



Per ct. 
17. 70 
17. 48 
17. 29 
17.45 

17. 12 

18. 00 
17.41 
10. 25 
16. 70 
17. 17 



Per ct 
13.01 
11. 35 
12. 16 
14.60 
12. 25 
11.52 
12. J 8 
12. 74 

10. 39 

11. 26 



Per ct 
2.12 
2. 52 
2. 16 
1.29 
2. 59 
2.31 
2.0G 
1. 45 
1. 99 
2.08 



Per ct 
2. 13 
2. 44 

2. 27 

3. 00 
1.88 

2. 03 
2.77 

3. 26 
2. 60 
2. 62 



Peret 
17.26 
16.31 

16. m 

18. 95 
10. 72 
10. 40 

17. 01 
17.45 

14. 98 

15. 90 



1. 99 2. 82 
72?1 



17. 26 



12. 46 



2. 09 



2. 76 



17.31 



12. 15 



2. 06 2. 56 



10. 77 



72. 00 



72.40 
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From the above results it is seen that no appreciable increase of su- 
crose is obtained by topping and suckering the canes, and therefore it 
is useless to make further experiments in this direction. 

SOLUBLE MATTER AND WATER. 

The total soluble matter in the clean canes, obtained by repeated ex- 
t Factious with water, and drying and weighing the exhausted residue, 
is shown in the following table : 



Soluble matter in cscnes. 



Ko. of detonumation. 


Per 
cent. 


Date. 




88.42 
88.32 
90. 70 

90. 92 
90.45 
90.40 

88. 80 I 
87. 80 5 
89. 80 X 

89. 80 5 

91. 80 } 
91. 00 5 
91. 80 


September 17. 
September 18. 
September 19. 
September 19, duplicate. 
September 28. 
Do. 

stripped aud topped. 

Topped, not snckered. 

Not touched. 
East field. 








5. : 




















90. 00 





WAHL VACUUM-PAN. 

A new liind of evaporator, for the coutinnous reduction of thin to 
thick liquor in partial vacuo, built by Wahl Brothers, of Chicago, was 
in operation by the company. The pan worked well and appeared to 
have little or no inverting effect on the sucrose, as is indicated in the 
following analyses: 

Effect of Wahl pan evaporation. 



Namber. 


Thin liquor before passing through 
pan. 


Samo after passing through pan. 


Sucroae. 


Keducinji 
sugar. 


Solids 
not 
sugar. 


Total 
solids. 


Sucrose. 


Reducing 
sugar. 


Solids 
not 
sugar. 


Total 
solids. 


3 

4 

5. 

Coudcient of purity. 


Per cent. 

10. 29 

11. 20 
11. 18 
10. 87 
10. 24 


Per cent. 

3. 53 

4. 23 

3. 70 

4. 51 
2. 93 


Per ct. 
3. 28 
3.44 

4.02 
2. 99 
2. 58 


Per ct. 
17. 10 
18. 87 
18. 90 
18.44 
15. 75 


Per cent. 
37. 44 
40. 28 
31. 09 
20. 54 
2G. 74 


Per cent. 
12. 91 
14.91 
10. 87 
13.13 
10. 32 


Per ct. 
8. 95 
12. 81 
11,70 
2. 11 
8. 24 


Per ct. 
59. 30 
68. 00 
53. 22 
35. 78 
45. 30 


10. 76 


3. 74 


3. 26 


17. 81 


31. 22 


12. 33 


8. 78 


52. 32 


GO. 4 


09.6 











EXPERIMENTS IN AIR EVAPORATION. 

Attention was called, in Bulletin No. 5, to two forms of apparatus de- 
signed to reduce sirup to sugar by means of hot air and at a temper- 
ature low enough to prevent any notable inversion of sucrose. 

One of these forms of apparatus was designed by Mr. Stuart, of Iowa, 
and the other by Mr. Denton, of Kansas. The hope that a trial of these 
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apparatus might result iu showing that sugar for general family use 
might be made in a small way, and without expensive apparatus, led to 
a trial of both forms. 

This trial was under the immediate supervision of Mr. A. A. Denton. 
The results of the experiments were not satisfactory. 

The Stuart apparatus gave fairly good results as far as temperature 
is concerned. The sirup was heated by steam coils in the bottom of a 
long rectangular tank, through which air was forced by devices described 
in Bulletin JSTo. 5, page 178. 

In .the experiments made at Ottawa the temperature of the body of 
the sirup was kept at about 180^ P. Near the end of the concentration, 
however, it was impossible to avoid a little scorching of the mass in 
contact with the pipes. 

The apparatus, however, is extremely simple and cheap, and I think 
with rich cane might be made to yield a fair quantity of sugar. 

The apparatus constructed by Mr. Denton consisted of a rectangular 
box 28 feet high, the other dimensions being 4 feet and 2 feet respect- 
ively. In this box was a double endless chain carrying two sets of 
galvanized iron pieces. These pieces dipped into the sirup below and 
thus carried it towards the top of the shaft. 

A blower attached to a heating chamber containing 400 feet of steam 
pipe threw a current of hot air into the bottom of the apparatus, which, 
ascending through the box, came in contact with the thin surface of 
liquid spread over the galvanized iron surface. 

Apparently the heating surface was not sufficiently great, for it was 
almost impossible to raise the temperature of the liquid within the box 
to lOOo F. 

The .experiment was therefore abandoned, but Mr. Denton thinks that 
with a proper heater it will prove successful. The low specific heat of 
air will render it quite difficult to keep the temperature high enough to 
allow the escaping air to carry off any considerable quantity of aqueous 
vapor; but it is possible that some such device will secure the produc- 
tion of sugar on a small scale. 

I still, however, adhere to the opinion, expressed in Bulletins Nos. 3 
and 5, that sugar making on a small scale is not the rational method of 
procedure. The experience of the whole world has been that successful 
sugar making implies the investment of sufficient capital to secure the 
best machinery and to work in the most economical manner. 

The experiments of the present season have not shown any sufficient 
reason for a change in that opinion. 

DEFECATION WITn ACID ALBUMEN. 

A trial was also made with the Wilcox method of purifying sorghum 
juice with acid albumen. 

The method employed was communicated to me by Mr. Wilcox, the 
inventor. 

Following is his description of the process: 

"Our first care is tliat the sorghum juice is from freshly cut cano, as a few hours 
makes a groat dilTerence in its sugar-yielding qualities, as you are aware. 

" The fresh juice being plac^ in a defecator and while in the cold state, we add 3^ 
grains pf dried egg albumen dissolved in cold water for each pound of juice, au<l 
thoroughly incorporate with the same. We next slowly add enough of a solution, 
consisting of one part of 66° B. sulphuric acid and seven parts of water, till litmus 
shows slightly more red than it would if the juice were simply in the natural state. 

"The correct acid point is very Important, and to determine this we take some of the 
contents of the defecator in a test tube and heat it oyer a lamp to the boiling point 
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and remove. If the liquid is vigorously stirred a few moments, a greenish precipitate 
will gather and a clear liquor remain ; if, on the other hand, not enough of the acid solu- 
tion has been added, the liquor will be cloudy in appearance and contain but a small 
quantity of precipitate. If such is the case, dip a small splint in the acid solution and 
add to the contents of tube till a good precipitate takes place. If too much acid solu- 
tion has been used in the defecator, no precipitate will form in the tube, nor will the 
albumen coagulate, a condition which is very bad, requiring the use of lime at an im- 
proper time to correct. This tube test will give the exact state of the contents of the 
defecator and by it the correct acid point obtained. 

*'The heat is now^ raised till the contents of the defecator stand at a temperature of 
190^' F., when it is shut off; we now add milk of lime (which will form more precipi- 
tate) till the liquor is exactly neutral ; good, sharp, caustic lime should be used, as it will 
take less of it, and our experience shows that the less we have to use the better. 
Another point at this stage is to see that the liquors do not grow alkaline after they 
show neutral, as lime acts somewhat slowly; if such should be the case, add enough 
of the acid solution till litmus changes to a purplish blue, but the neutral point must 
be reached to cause a full precipitation so as not to be bothered with it during con- 
centration. 

"After defecation we pass the juice into a vessel called a separator, of the same ca- 
pacity as the defecator, and collect the precipitate in the bottom of the cone, from 
which it is drawn off through the faucet, thereby saving a great deal of labor in 
straining ; if the liquor should still show unj cloud, then strain it through a filter 
press or bag filter, when it will be clear and brilliant, of a light lemon color/' 

Unfortunately we did not liave time to make a trial of the process 
until after the cane had been injured by frost. I am of the opinion that 
the process carried out as described above Avill not work any injury to 
the sucrose in the juice. 

The result of the defecation showed that the juice filtered through 
filter paper was limpid and of a light lemon color. About 2,000 pounds 
of it was sent to the filter press, but in spite of every endeavor it would 
not pass through. In a few moments the cloths were completely closed 
and at the highest pressure obtainable no liquid could pass. The diflfi- 
culties with the Wilcox method are therefore not chemical but mechani- 
cal. I cannot suggest any method by which these mechanical difficul- 
ties can be overcome. 

In concluding this report I desire to properly thank Prof. M. A. 
Scovell and Mr. James Forsy the for the services they rendered in erect- 
ing the machinery, and my assistants, Messrs. Cliftbrd Eichardson, G. 
L. Spencer, and John Dugan, for the aid they gave in the laboratory 
and in the factory. 

I desire also to thank Professor Swenson and Mr. W. L. Parkinson, 
the chemist and the manager of the Franklin Sugar Company, for the 
many courtesies shown us by them, and for the readiness with which 
they accorded us every facility of manipulation in their power. 

GENERAL CONCLUSIONS. 

The general results of the experiments may be summarized as fol- 
lows : 

(1) By the process of diffusion 98 per cent, of the sugar in the cane 
was extracted, and the yield was fully double that obtained in the ordi- 
nary way. 

(2) The difficulties to be overcome in the application of diffusion are 
wholly mechanical. With the apparatus on hand, the following changes 
are necessary in order to be able to work 120 tons of cane per day: 

(a) The diffusion cells should be made twice as large as they now are, 
i.e., of 130 cubic feet capacity. 

(b) The opening through which the cjiips are discharged should be 
made as nearly as possible of the same area as a horizontal cross-sec- 
tion of the ceU. 
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(c) The forced feed of the cutters requires a few minor changes, in 
order to prevent choking. 

(d) The apparatus for delivering the chips to the cells should be re- 
modeled so as to dispense with the labor of one man. 

(3) The process of carbonatation for the purification of the juice is the 
only method which will give a pure limpid juioo with a minimum of 
waste and a maximum of purity. 

(4) By a proper combination of diffusion and carbonatation, our ex- 
periments have demonstrated that fully 95 per cent, of the sugar in the 
cane can be placed on the market, either as dry sugar or molasses. 

(5) It is highly important that the Department complete the experi 
ments so successfully inaugurated, by making the changes in the diffu- 
sion battery mentioned above and by erecting in connection with it a 
complete carbonatation apparatus. 



WOEK UNDER THE DIRECTION OF THE ASSISTANT CHEMISTS, 

The results of the continuation of Mr. Clifford Eichardson's work upon 
the cereals, which he has had in charge for several years, he has sum- 
marized in the following pages : 

THE CEEEALS. 

The study of the cereals of the country, which has been in progress 
for some time, has been continued and extended during the past year. 

It was originally undertaken with the idea of discovering the causes 
which brought about such great variation in their chemical com])osition 
and physical properties in order that the farmer might profit by a 
knowledge of the conditions under which the l>est grain was grown and 
of the localities where the most favorable conditions existed, and that 
the field experimenter might have the aid of a scientific and chemical 
study of his results. 

CORN. 

The first conclusions reached were in regard to corn and wheat. 

Corn wad found, as all are well aware, to vary very largely in its 
physical properties, but its clipinical composition was not by any means 
so changeable, or they were at least within much smaller limits thau 
was the case with wheats. 

A study of the conditions of growth showed that this is in part due 
to an extended period of vegetation and the great length of the roots as 
compared with other cereals. It is thus enabled to secure from almost 
any soil supplies of food which would be unavailable to wheat, and 
during its slow growth store up the materials for the formation of the 
grain, each in its proper relative proportion. 

The physical properties of the grain, especiall}^ its size, are of course 
i.nuch influenced by the fertility of the soil and length of season. The 
average weight of one hundred kernels of dent corn for the entire 
United States being 36.748 grams, individuaJ samples were found to 
vary from 13.859 grams in one of the Northern States to 64.102 in Ten- 
nessee. There would be, therefore, but little doubt that more corn 
could be produced to the acre in Tennessee and the Southern States 
than in the North, if other conditions were the same. This, however, is 
not the case, and opens up the question of the effect of climate on the 
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jxrowth and production of corn. It proves to be tlie most iinportnnt 
factor, so much so that, while the size of the Tennessee Icernel is twice 
£^s large as that grotv^n in the Korth, the yield per acre is less. 

Yield of corn by groups of States in 1870 and 1883. 
[J. R. Dodge, Annual Report, 1884.] 



Gronp. 



1883. 



Trana-Missiasippi States , 

New England 

Nhw York, New Jersey, and Pennsylvania. 

Ohio basin , 

l*a cific slope , 

Rocky Mountain ropion 

Delaware, Mai vland, and Virginia 

Gulf Southern States 



37.5 
34. 3 

32. U 
27.4 
I'J. 5 
18.6 
15. G 



29.4 
33. 0 
■J.-.. 9 
2.'). U 
24.5 
IH.O 
1(> 6 
1G.3 



Yield per acre of corn [1879]. 



States. 



Maine 

New Hampshire 

Vermont 

Massachusetts . . 
Rhode Island.... 

Connecticut 

New York 

Pennsylvania . . . 

DeLawai'e 

Vir^riiiia 

\rajylnnd 

North Carolina . . 
South Carolina . . 



Yield. 



31.0 
36. 9 
36.5 
33.7 
31.4 
33.7 
33.2 
33.4 
19 3 
10.5 
24.0 
12. 2 
0.0 



States. 



Geor<:ia , 

Florida 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

]Mifhi<ran 

Indiana 

Wisconsin 

Illinois 

Minnesota 



Yield. 



9.0 

8.8 



II, 

18. G 

21.6 

24.9 

24.1 

34.1 

35. 3 

31.4 

33.7 

3G.1 

33.8 



States. 



Iowa . : 

M iasouri . . . 

Kansas 

I Nnhiaaka ... 
! Alabama... 
! ^Mississippi. 
I Loiiisiiina . 
I Calilomia .. 

i Oie;ion , 

j Nevada 

I Colorado .... 



Yiehl. 



41.6 

36.2 
30.9 
40. 1 
12.4 
13.6 
13.3 
27.8 
22.5 
26.5 
19.8 



The above data show that the yield in the South is far inferior to that 
at the lN"orth, that a warm climate and lon^ period of growth, while 
producing a large kernel, tends to give a gross plant with but few ears. 
The differences can hardly be due to soil, and in fact arc far too markec' 
for such an explanation. 

That soil has its due effect is evident from tlie fact that with much 
less care and cultivation the newer and richer soils of the trans-Missis- 
sippi States i)roduce a larger number of bushels to the acre than the 
more or less worn out soils of the East. 

From what has been learned in our investigations it is apparent, there- 
fore, that climatic couditions being favorable, or at least not modifiable, 
the iniprovement of our corn crop must be brought about by increasing 
the product per acre, the weight per bushel, and the size of the kernel, 
all jdi^sical properties easily watched by the i)ractical farmer. It will 
not be necessary for him to emjjloy the chemist to determine the chem- 
ical composition, as it will be seen is the case with wheat, owing to the 
t;)ct that its composition is but slightly affected by environment. All 
this m.akes the improvement of our corn crops much more easy of ac- 
complishment and places it in the hands of every farmer to do some- 
tiiing for himself in this line of work. He has only to select the variety 
which will s^s far a& his experience goes flourish best on his soil, and 
then by careful selection so modify the physical properties as to improve 
it every year. This is a large field for good practical work. 
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WHEAT. 

Our investigations of the wheat grain have shown that it is very 
variable in its chemical composition, and that its variations are char- 
acteristic of certain localities. For example, the percentage of albumi- 
noids increases from the Atlantic coast toward the West, while in Ore- 
gon the lowest percentages of nitrogen are found. The physical prop- 
erties, color, size, and hardness, vary, too, to such a degree that it is 
not difficult to decide at a glance where tlie most characteristic varieties 
come from. Wheats from Dakota, Colorado, and Oregon are so entirely 
different in their appearance that they can be distinguished even in a 
photograph. 

A study of the causes of these variations and distinctive characters 
shows that the wheat grain, of all the cereals, is the most susceptible 
to its environment, and to this fact is due the peculiarities which are 
found in various parts of the country. 

It is a plant of rapid growth, the grain being formed and ripened in 
a very few weeks. For this reason climate and all meteorological con- 
ditions produce a marked effect upon the grain, while the soil is equally 
a conditioning agent in that the food supply must be immediately avail- 
able and near the root. The plant cannot, like corn, go seeking, with 
long roots, for its food. As climatic influences are paramount, it will 
readily be understood that variations in the characteristics of the sea- 
sons in the same locality will have a great influence on the grain, and 
this is well illustrated by a series of analyses covering the crops grown 
for several years in Colorado during which the seasons were quite vari- 
able. 

The named varieties of wheat are numbered by hundreds, perhaps by 
thousands, but they are" merely evidence of the readiness with which 
modifications of the grain can be produced by changes in the conditions 
of growth. There is nothing definite or lasting in their characteristics, 
and, as has been observed on the Continent, the transfer of a variety 
from one locality to another is accompanied by changes in its character- 
istics approaching those of its new surroundings. 

Among our wheats, as has been said, it is not difficult to tell from 
its external characteristics what part of the country a specimen comes 
from; and among the most marked are the Colorado wheats of Pro- 
fessor Blount, the Oregon and the Northwestern grain. 

The Oregon grain is a large light yellow, plump and handsome grain 
of a very starchy nature. It owes its peculiarities, I believe, to the fact 
that it is ripened slowly in a moist climate, and is as different from our 
Eastern grain as has been found to be the case with beets under similar 
circumstances. A cool and moist summer furnishes the best conditions 
for the formation of the carbohydrates. 

Colorado grain is a contrast to that of Oregon, in that it is larger and 
the berry loses the starchy appearance and becomes more glassy and 
amber-colored. It is rich in nitrogen and is, theoretically at least, the 
most perfect grain among our samples. It should be stated that so fiir 
it has only been produced on an experimental scale. 

A still greater contrast is presented by the spring wheat from Min- 
nesota and Dakota. It is the smallest of all, dark colored, in nowise 
plump, and very hard and rich in nitrogen. It is in fact the richest 
grown in this country, reaching in one instance to 18 per cent, of albu- 
minoids, and produces, therefore, a very stiff flour. Its character is due 
to the climatic conditions in the same way as with the Oregon wheat, 
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and (liflFeririfj from that in just the direction in which the two climates 
differ. It ripens without an opportunity to fill out with starch, and con- 
sequently is relatively rich in albuminoids. The same number of grains 
may not contain any more nitrogen, absolutely, than an equal number 
of Colorado grains. 

It is astonishing to see, however, the result of sending seed wheat from 
both Oregon and from Minnesota to Colorado and growing them there 
for several years. The two in a short time so nearly resemble eacli 
other that they can bo distinguished only by their color. A few more 
years would make them still more similar. They have assumed all the 
Colorado characteristics, and no better illustration of the susceptibility 
of wheat to its environment could bo asked than to look at the samples 
which have proved this. 

The localities mentioned possess characteristics more marked than 
most others, but in a minor degree the crops of the middle West, tbe 
East, and the South can be distinguished. It must be said that in the 
direction of latitude the changes in this grain, as with corn, is more in 
the yield per acre and size than in the chemical composition. They are 
not so marked, however, as can be seen in the following table : 

Yield j>cr acre of wheat [1879]. 



States. 



Maine 

New nainpshire 

Vermont 

MaBsachusetts . . 
Bliode Island.... 

Cozmecticat 

New York 

New Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Yireinia 

North Carolina.. 



Yield. 



15.2 
15.0 
1C.3 
10.4 
14.1 
17.6 
15.7 
12.7 
13.5 
13.4 
14.1 
8.7 
6.2 



States. 



South Carolina. 

CrcorRia 

Florida., w 

Lonisiaoa ...... 

Toxaa 

Arkansas 

Tennessee 

West Virginia- 
Kentucky 

Ohio 

Micliigan 

TndiftTini ........ 

niinoifl 



Yield. 



5.6 
6.6 
5.2 
3.4 
6.8 
6.2 
6.1 
10.2 
9.8 
18.0 
19.5 
18.0 
15.9 



states. 



Wisconsin 
Minnesota 

Iowa , 

]Missoiiri . . , 

Kansas 

Nebraska 
Alabama . . 
Mississippi. 
Nevada — 
California ., 

Oregon 

Colorado ... 



Yield. 



12.8 
11.4 
10.2 
]2.0 
9. ;j 
9.4 
5.7 
6.0 
18.9 
15.8 
16.8 
22.0 



It is desirable in this connection to call attention to the fact that 
three-quarters of the wheat crop of the country is produced in ten 
States, and that its average composition is influenced by their situation. 
These States were, in 1879, according to the census, Illinois, Indiana, 
Ohio, Michigan, Minnesota, Iowa, California, Missouri, Wisconsin, and 
Pennsylvania. Our conclusions for the average production must be 
proportionately influenced by this fact. 

The variations which take place in the same locality in any one va- 
riety from year to year are found to be due chiefly to difference in tbe 
seasons, and the impressions which they make upon the grain are some- 
times lasting. Some varieties, which improve on their advent to a new 
locality, or at least hold their own for a number of years, gradually de- 
teriorate from careless cultivation or for natural causes beyond the con- 
trol of the farmer. It is unnecessary to remark on the ease with which 
neglect in cultivation or lack of care in selection of the seed is product- 
ive of injurious results. In the way of natural and unavoidable causes, 
storms during the active period of growth produce the greatest changes 
in tfie composition of the grain. The effects produced may be of differ- 
ent natures, according to the stage of formation of the grain, but the 
results in any case are not recovered from for some time unless a change 
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is made in the seed used for the following crop. Eeversion is much 
more easily accomplished than improvement. 

In Colorado, a storm in 1883 i^rostrated the plant at a time when the 
injury interfered with assimilation of its nitrogenous constituents, al- 
though afterwards the grain filled itself out fairly well with starch. 
This grain, used as seed for the ensuing year, gave a crop which still 
showed lack of nitrogen, and although a certain recovery had been 
made, the depreciation in its chemical composition was very evident. 
In the same way, in Ohio, a storm prevented the grain from being tilled 
out with starch, leaving it small and shriveled, and relatively. rich in 
nitrogen. These cases show the necessity of obtaining new seed when 
any injury happens to the crop of the preceding year. 

An examination of the chemical composition of wheat grown with the 
greatest care on the same land for a number of years seems to show that 
many varieties depreciate from their original valuable qualities. It it^ 
an old idea, and many farmers practically change their wheat now and 
then, but the change in these cases is ofteuer necessitated by careless- 
ness in cnltivation than by natural causes. In Colorado quite a number 
of the varieties, cultivated with great care by Professor J31ount, have 
steadily depreciated after improving during their first year in the new 
locality. Others have held their own, and some have improved. The 
lesult of our analyses has, however, shown that care alone is not sulli- 
cient to improve a wheat. It must be at least fairly well suited to the 
locality in which it grows. 

The data of the lirst three years of the experiments have been already 
published; those of last season's work show that, while the results of 
the storm of the previous year Avere not entirely obliterated in 1884, 
nevertheless some wheats were produced which were remarkable lor 
their size and weight. One, for example, weighed 6.G20 grams per 100 
grains, and the general increase has led to an investigation of the re- 
lation of size and other properties to that of weight per bushel in 
wheat from various parts of the country and the relations of extremes 
to each other. The latter are not at all coincident, as may be seen from 
the following figures and numbers denoting different varieties: 



Uxtremea among Colorado wheats of 1884. 





nighest. 


Serial 
number. 


Lowoat. 


Serial 
number. 




88. 6 Ini. 
68.6 Iba. 
6. 620 {jrama. 
14. 88 per ct. 


35f,0 
3570 
3r)36 
3559 


21. 3 bu. 
02. 2 lbs. 

3. 100 fiiama. 

9. 45 i)er ct. 


3." 5 
3'>34 
352<i 
352-i 





The weight per bushel is apparently dependent on several causes. 
High weight is almost, if not always, an evidence of high quality, but 
not always an evidence of a large and plump grain. The hard red 
spring wheat of the Northwest, which is smaller in size and not as plump 
as many other varieties, is heavy in its weight per bushel, while the 
large full wheats of Oregon, which are very starchy, are light. The 
following data show some of the variations : ^ 
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Weight per bushel of Ixardj soft, and immature tclieats. 



nAKD RED SPRING WHEATS. 



ScriS'l nuniljBr. 


State 


Weight per— 


Yield, 
per acre. 


Oil nlif.v 


AllMuni- 


Bushel. 


100 grains. 


1863 




LI)s. 
65.3 
66.5 
66.2 
65.2 
65.2 
65.5 
66.8 
67.1 
63.4 
64.9 
64.3 


Grams. 
3.312 

2. 802 

3. 368 
3. 389 
2. 921 

2. 780 

3. 700 
3. 465 
3. 074 
3. 334 
2.-926 


Bushels. 
25.5 
20. 5 
27.0 
27.3 
36.0 

(?) 

(?) 

(?) 

(?) 

(?) 


Good 


Per cent.- 
14. 53 
1 .5. 23 

17. 33 
14. tfO 
14. 35 
14. 35 
16. 28 
13. 48 

18. 03 
13. 65 
13. 83 








1865 


...do 


...do 




...do 


...do 


18G7 


... do 


.... do 


1868 




....do 






-- ao 


2109 




....do 


21J1 




...do 


1644... 






2107 


....do 


No. I 








SOFT WHITE OREGON WHEATS. 


772 




57.2 
59.8 


4.253 
' 5. 144 


(») 
(») 


Extra 


8. 58 
8. 05 


773 












mPORTED WHITE WHEAT. 


779 




82.2 


4. 710 






10.33 










OTHER WHITE WHEATS. 


832 


Pennsylvania 


60.4 

62.7 
62. 1 
62. 1 
03.4 
61.2 
61.4 
64.5 
05.0 


2.710 
3. 860 

2. 526 
4. 106 

3. 077 
3. 653 

(?) 
3. 392 
3. 565 
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9. 98 
11.19 
10. 50 
ID. 85 
10. 85 
10. 15 






...do 


1288 


Pennsvlvania 




....do 


1293 






....do 


1355 






!."!!do 


.356 


North Carolina ... 
(?) 

West Virginia 


852 




...do 


853 


15.0 
20.0 


Good 


IL 30 
12. 60 


....do 








IMMATURE Al^D PC^R WHEATS. 


804 




52,3 
02.3 
49.8 
63.5 
48.1 
57.0 


2. Oil 
3.710 
2. 242 
3. 486 
2.166 
2. 675 


3.5 
10.3 
5.2 
5.3 
2.8 
L6 




10. 85 

10. 85 
9. 98 

11. 03 
9.80 

11. 38 




....do 








Bad 








312 


...do 


Bad 


m 


..do 










AVERAGE OF FORTY-TWO POOR WHEATS FROM OHIO IN 1883. 


'01-42 




56.6 


3. 458 


39.3 




12.89 








.WHEATS- WITH HIGHEST AND LOWEST ALBUMINOIDS AND LARGEST SIZE. 


11.,.....'. 




63.4 
03. 5 
64.4 


3. 074 Large.. 
2.584 l...do ... 
6.620 i...do ... 

1 


Highest albumen 
Lowest albumen.. 


18. 03 
7. 70 
12. 08 


54 




36 










HiaHEST WEIGHT PER BUSHETi. 


(0 




68.6 


4. 060 






12. 95 










LOWEST WEIGHT PER BUSHEL. 


2 




48.1 


2.166 






9.80 
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Eroni these figures it appears that the hard spring wheats will aver- 
age about 65.5 pounds per bushel, the soft white wheats of Oregon 58.5, 
tlie ordinary soft grain of the East 02.5, the poorly matured samples of 
Alabama and Ohio 55.5 and 5G.G, while the large plump grain of Colo- 
rado reaches C5.2 pounds per bushel. Weight per bushel is evidently, 
then, an indication of good quality. 

The averages for different seasons in Colorado vary directly as the 
percentages of albuminoids, although among the less fully developed 
grain the ligbter often contain more nitrogen from lack of starch, as in 
the case of the crop of 18S3. This was fonnd to be the case by Lawes 
and Gilbert in their experiments. It do' s not always hold true, as may 
be seen among the Alabama wheats and isome others, while the Oregon 
samples, finely matured, rich in starch, and low in nitrogen, are very 
spongy and light in weight. 

The weights per bushel contained in the preceding table seem to bo 
very large when comi)ared with the average estimates obtained by the 
statistician of this Department from a large number of reliable corre- 
si)ondents last year. That they are actual weights of the samples ex- 
amined has been proved, however, by experimenting on wheat and oats 
of known weight per struck bushel, and if the estimates are correct it 
must be assumed that the samples sent to the Department are not aver- 
age ones. For instance, C. A. Pillsbury considers 5G pounds an aver- 
age for Minnesota red. William Wheatly thinks that Maryland wheat 
varies from 59 to G2 pounds, according to locality. The State agent in 
Georgia puts the figures for ten years at 54 to 55 pounds, and the agent 
of Kansas at from 53 to 57 pounds per bushel. The difficulty of collect- 
ing average samples will always be met with, as there is always a desire 
to send the best. Farmers insist on deceiving themselves and others in 
this way. 

The results of our investigation will, it is hoped, make apparent some 
few directions in which an imi)rovement can be made in wheat cHlture 
as they have already shown the miller the quality of the graili ff&m 
various parts of the country. 

bATS. 

Oats are grown under as varied conditions as wheat, and are a§ a crop 
more variable in their appearance than any of the cereals. They can be 
made to pay on rich and poor soils of various descriptions, and although 
fiourishing in a cold climate, they can, in the form of certain rust-proof 
varieties, be successfully grown in the far South by sowing in the cool 
part of the year. 

In consequence of all the variations in the conditions of growth there 
is a great variation in the weight of the grain, its i)lumpness and rela- 
tive proportion of kernel and husk or chaff, and in its other i)hysical 
qualities. It is almost impossible to make a classification of the different 
varieties, as they all shade gradually into each other. At extremes we 
have the white potato oats of the IN^orth and the red rust-proof of the 
South. 

Among the most important characteristics of this grain, and one by 
which it is most often judged by the farmer, is its weight per bushel. 
In close relation to this is the relation of kernel to husk, a point whicli 
has been little, if at all, investigated. 

In one hundred and sixty-six specimens, collected from the most promi 
lient regions where oats are grown, these characteristics have been de 
termined with the purpose of studying their relations, not only to eacl 
other, but to the chemical composition of the grain. 
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In practice the amount of meal obtained from the best varieties does 
not exceed 50 per cent. Our results show that the kernel stands to the 
Imsk, on tlie average, in the proportion of 7 to 3 for all parts of the coun- 
try, those from the Western States being a little less husky. As ex- 
tremes are Mnnd among the averages for the difierent States — 76.1 per 
cent, of kernel in Washington Territory, and 61.17 for Utah, one sample 
from Washington Territory having 79.28 per cent., and one from Dakota 
only 55.37. The extremes in weight per bushel, as indicated by the 
samples received, are 29.5 in Connecticut, and 48.8 and 48.6 in Colorado 
and Dakota respectively. The average weight for the whole country is 
37.2-r-38.0 for the Northern States, 34.5 for the Southern, and 43.2 for 
the Pacific slope. The specimens are probably, many of them, above 
the average, owing to the fact already mentioned that correspondents, 
unconsciously perhaps, select samples which are not fair representatives 
to send to the Department. Among themselves, however, the results 
will fairly bear comparison. 

The warm climate of the South lowers the average per bushel 2.7 
pounds, and diminishes the yield per acre from 30 bushels, often raised 
in the North, to about 10. The relative proportion of kernel is not pro- 
portionately affected, the average being but 1.62 per cent, more of husk 
than in the North. This result is rather surprising, but is deduced from 
the examination of 90 specimens of Northern oats and 66 of Southern. 
Where the white oats will grow they are generally heavier than others 
and have a larger proportion of kernel. 

The Southern oats are above the average weight per hundred grains 
for the whole country and for the North, being above the average in 
size. Following are the figures : 



Weight of oats per hundred grains and per hushel. 





Weight 
of 100 
grains. 


Weight 

per 
bnahel. 




Oramt. 

2.507 
2.290 
2.628 
2.737 


Poundt. 
37.2 

sao 

342 
43.2 











The looseness of the husk and its additional size are the occasion of 
the smaller weight per bushel of the Southern grain, while the well-filled 
husk of the Pacific coast furnishes the heaviest oat^ we have. Colorado, 
too, distinguishes itself by samples, three in number, grown by Professor 
Blount, averaging 43 pounds. 

In their chemical composition the samples proved rather surprising. 
It was reasonable to suppose that, as they are so susceptible of dete- 
rioration and sensitive to the influence of their environment, great va- 
riations would be found in their composition under different climatic 
conditions, as is the case with wheats. As will be seen t^is has not 
proved to be so. 

Although oats are fed in the husk to stock, it was thought best, for 
purposes of comparison with wheat and corn, to analyze the kernel sep- 
arately. In this way it is possible to compare the different specimens 
independently of the proportion of husk which they possess, and then, 
if desirable, from the separate analyses the composition of ti^e entire 
grain can be calculated. 
10 AO— W 
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Mr. Brewer, in liis report on the cereals in the last census, remarks 
upon the indefinite knowledge which we have of the composition of oats 
grown under varied conditions and the necessity of a hundreci or more 
analyses for an intelligent understanding of the elFects of envirouijient 
on the plant. Of the samples which we have collected, 179 have been 
analyzed without finding any marked peculiarities due to climatic con- 
ditions, with the exception that the average of 18 samples from the Pa- 
cific slope was lower in albuminoids and richer in fiber than the a verages 
for other parts of the country. The hulls from the West contain more 
ash than those from the East and more fiber, but are not markedly dif- 
ferent in other ways, although, like the kernels, they are somewhat tle- 
ficient in albuminoids. As a whole this grain is the richest in oil and 
albuminoids of all the cereals. 



. Average composition of oats. 





Kernola. 


HuUs. 




Per cent. 
14.31 
1. 38 
8.14 
2.15 
6.93 


Per cent. 
2. 48 
17.88 
(*) 
5.59 
5. 22 













* Not determined. 



The average of albuminoids for the different States varied from 16.09 
for Ohio to 10.70 for Washington Territory, the latter locality sustaining 
its reputation, gained with wheat, for poverty in nitrogen. 

The extremes in composition were as follows : 



Extremes in the composition of tlie kernels of oate. 





Highest 


state. 


Lowest. 


state. 




Per cent. 
11.13 

2.94 
11. 20 
71.91 

2. 08 
19.44 




Pet cent. 
4.67 
0. 87 
6. 50 
62.82 
0.88 
9.10 


Arkansas. 

Iowa. 

Virginia. 

Texas and Missouri. 
South Carolina. 
North Carolina. 












Kentucky and Oregon.. 







The highest percentage of albuminoids in the preceding figures was 
over 1 per cent, higher than in any other determination ever made on 
any cereal in this country, and the lowest is 2 per cent, higher than the 
lowest for wheat. It is also interesting to observe that among so many 
specimens, one hundred and seventy-nine, only three fell below 10 i)er 
cent., four below 11 per cent, and twelve below 12 per cent. At the 
same time only thirteen are above 17 per cent, and twenty-three above 
16 ; so of one hundred and seventy-nine specimens all but twenty-eight, 
or 84.4 per cent., are within the limits of 12 and 16 per cent., a rather 
small variation, and as the averages for all the States and parts of the 
country, except the Pacific coast, do not vary far from 14.3 per cent., 
oats, as regards chemical composition, cannot be said to be very sus- 
ceptible to the influence of their environment. 

The chief quality to judge oats by, therefore, is their weight per 
bushel, which is an index of the proportion of kernel to husk, and the 
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farmer has only to turn his attention to the selection of the variety giv- 
ing the largest yield and weight per bushel. 

As to the deterioration of seed brought from the Korth to the South, 
our analyses fail to furnish as much information as might be expected. 
The averages for these two sections of the country are so nearly the 
same that no conclusions can be drawn from them. In the same way 
no difference is found in the composition of heavy and light oats, 
although light oats being more hu^ky probably contain absolutely less 
albuminoids. 

It must here be remarked that in the last census year over one-half 
thQ. crop of this cereal came from the five States, Illinois, Iowa, i^Tew 
York, Pennsylvania and Wisconsin. The composition of our market 
able crop is, therefore, nearly the average for these States. 

BABLEY. 

Although the production of barley in the TJnited States has hitherto 
been small and insuflBcient to supply the demand, and although it is 
cohnned to a small portion of the country, it is growing, and, owing to 
the increased production of beer causing an increased demand, it ought 
to prove a profitable crop to cultivate and its area should increase. It 
costs no more than wheat to cultivate, it returns a greater number of 
bushels to the acre, and it is worth more per bushel. 

Owing to its peculiar uses, a study of its chemical composition is of 
peculiar interest, as, for malting purposes, aside from its color and 
ability to germinate, the relation of the starch to the jalbuminoids is 
of the greatest importance. 

Samples have been collected, through our agents, to the number of 
about sixty, from those parts of the country where it is a crop of any 
prominence. They represent fairly well the production of the TJniled 
States, but Canada, which furnishes us witH a large portion of what we 
use, is, unfortunately, not represented. The largest number of analy- 
ses are not for the largest areas of production — "New York, Wisconsin, 
and California, which raise more than half the crop — but they are scat- 
tered through all^the States where any amount of barley is grown. In 
considering the average features of the crop as it is found in market, 
especial regard must be had for the figures from the States just named, 
and for the fact that Canadian barley, which is said to be the best, is not 
represented at all. 

As it is almost impossible to detach the hulls from this grain, the 
great majority were analyzed as they were threshed out and only a few 
were separated into hulls and kernel. 

The average composition of the sixty unhulled specimens was : 





Per cent 




6. 53 
2. 89 
2. 68 

72. 77 
3. 80 

11. 33 


Ash 


Oil 











From these figures the averages for the different portions of the, conn- 
try vary but little, although the Pacific slope, as usual, is 1 per cQut, 
lower in albuminoids than the Atlantic States, and somewhat heavieirr 
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Tlie largo size and low percentage of albuminoids of the Califonii:! 
barleys ought to make them valuable for malting purpo'ses, color aiul 
germiuative properties being good. 

Among the samples are barleys with the following extremes : 

Extremes in composition in American barleys. 







State. 


Lowest^ 


State. 




Per eent. 
9. 15 
4.43 
3.54 

76.79 
4. 85 

14.88 


Minnesota .. 
California. .. 


Per cent. 
4.53 

1. GO 

2. 06 
68. li!) 

2.64 
8.75 


California. 

Minnesota. 

Oregon. 

Colorado. 

Illinois. 

Kentucky and Oregon. 






Montana 

Ohio 




Dakota 



Dakota sustains its reputation for a high percentage of nitrogen and 
Oregon for a low one, but the variations in this constituent as a whole 
are not extreme. Barley, in fact, has a wide range of climate in which 
it flourishes, and with rye shows a smaller variation in its composition 
jas influenced by climate than the other cereals. 

The analyses which have been hitherto published do not difi'er mate- 
rially from ours. Brewer gives nine in the last census and several have 
appeared in one of the recent numbers of Biedcrmanu's CeiitralUatt 
fiir Agrikulturcliemiej 1884, p. 49. Koenig gives in his collection of 
food analyses the following average of one hundred and twenty-seven 
specimens: 



Water 

Oil : 

Aah ^ 

CarbohTdrateB 

Cmde nber 

Albnminoidfl 



Per cent. 



13. 77 
2.1G 
2. 09 

64. 93 
6.31 

11. U 



This makes the continental more fibrous than ours, and, as is gener- 
ally the case with all their agricultural products, moister. The difl'cr- 
onces are in favor of the American grain. 

A few of the samples which were hulled or were naturally hulless 
were analyzed, and their average composition was as follows : 





Per cent 




- fl. 20 
2.18 
2. CO 

75.53 
1.60 

11. 77 















The difference between these samples and the unhulled lies in the loss 
of flber and ash and the relative increase of the other constituents, as 
would be expected. 

From a physical point of view there must be taken into consideration 
the color and brightness of the grain, its perfection (that is, ability to 
sprout), its homogeneity, and its size and weight per bushel. We have 
considered only the weight and size, as the other qualities are readily 
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made out by the practical man. The averages for the country are as 
follows : 





Kaof 
■ample. 


-Weicht 
of 100 
gruijia. 


Weight 

por 
bushel. 




70 
02 
]3 
39 
10 
12 


Grams. 
3. 4820 
3. 2r»85 
3. 0102 
3. 1712 
3.0800 
4. 6550 


Pounds. 
54.0 
53.4 
5 J. (; 
52.8 
57.2 
56.8 













The specimens from the UTorthwest and the Pacific are heavier per 
one hundred grains and in weight per bushel than the others, while 
those from the northern boundaiy are next in order. The heaviest 
weight per bushel is from Utah, 60.2 pounds, and the largest size, 4.9000 
grams per 100 grains, from California. The lightest barley is from 
Pennsylvania, 50.4 pounds per bushel, and the smallest size, 2.6300 
grams per 100 grains, is from the same State. Several of the bald va- 
rieties run, of course, above the figures given, one from Washington 
Territory weighing 65.8 pounds per bushel and 4.9300 grams per 100 
grains. 

In the few samples in which the husk was detached from the grain, 
it was found to amount to about 15 per cent, on the average, with ex- 
tremes of 16.94 and 12.55 per cents. 

The color and consistency, together with the high nitrogen of our bar- 
leys, however, appear to be their weak i^oints. From some recent Ger- 
man experiments we learn that a high-grade barley contains less than 
9 per cent, of albuminoids, is mealy in consistency, in distinction from 
a glassy fracture, and is necessarily of a clear whito color. Many of 
our barleys are off-color, and but three of all our samples can be quali- 
fied as mealy. The albuminoids are no higher than the averages of 
other investigators, but much higher than is allowable in good malting, 
according to the best judges to-day. There seems to be much room, 
therefore, for improvement in the quality of this crop as grown among 
us as well as in an extension of its area, so that we may produce our 
own supply. 

There seems to be no reason why the desired result should not be ac- 
complished by careful selection and cultivation without nitrogenous 
manures which tend to increase the percentage of albuminoids. 

It is intended to learn the views of practical malsters and brewers on 
this subject and combine their conclusions with our results in our de- 
tailed report. 

Of this cereal, which is of the least importance of any grown in the 
United States, only five samples have been analyzed up to the present 
time. To supply this deficiency specimens were collected from the De- 
jiiirtment correspondents and the principal rye-producing States at the 
Siune time with oats and barley. 

Fifty-six have been examined physically and chemically, with the foL 
lowing results-: 

The largest specimen was from Washington Territory, weighing 3.450 
grams per 100 grains, the next from Minnesota, weighing 2.780 per 100 
grains, and the heaviest weight per bushel fix)m Vermont, 64.1 pounds. 
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The smallest were from Iowa and Nebraska, weighing 1.300 grams per 
hundred grains, and the lightest from Kew York, 56.2 pounds per bushel, 
the average for the country being 2.074 grams per 100 grains and 60.9 
pounds per bushel. The largest and heaviest rye was found on tlic 
Atlantic coast and in the Northern States. The Pacific slope was not 
well represented. 

The average weight per bushel is much higher than is usually ac- 
cepted for rye, but the specimens in hand certainly reached those fig- 
^ures, either from being very clean or selected samples above the avel'ag^ 
production. Illinois, which in the last census year produced more of 
the crop than any State except New York, sends the smallest aud light- 
est average grain. 

In chemical composition the following extremes were found : 





Higliett 


Btlit6. 


Lowest 


State. 




Per cent. 

10.00 
3.72 
2.91 

77.54 
1.90 

15.58 




Per cent 
7.00 
1. 31 
1. 38 
68. 74 
1.10 
8.75 


Washington Territory. 

Nebraska. 

Wisconsin. 

Colorado. 

niinois. 

Indiana. 























But five were below 10 per cent, of albuminoids, and all but four were 
below 13 per cent. 

The grain cannot be said to be extremely variable. The average for • 
the country is here given, together with an average of forty-nine analy- 
ses of ryes from all sources, given by Koenig : 





United 
States. 


Koenig. 




8.67 

2. 09 
1.94 

74. 52 
1. 46 

11. 32 


15.06 
1. 89 
1. 79 

67. 81 
2. 01 

11. S2 




Oil « 











The extremes of albuminoids in Koenig's analyses were 16.93 and 7.91 
per cent., which is wider than among our specimens. 

For different parts of the United States the averages are very nearly 
concordant, the only variation being an average of half a per cent, al- 
buminoids, and a little more fiber in ten specimens from the South. 
The difference between our grain and that of the Continent appears in 
the greater moisture of the latter, as is to bo expected, together with 
more ash and oil and less fiber. The nitrogenous constituents are priio - 
tically the same, and this cereal is richer thau corn in this element aud 
not so rich as wheat. 

Eye cannot be considered as being very susceptible to climatic con<1i 
tions ; in fact it will flourish where other cereals will not. It requires, 
therefore, no greater care in its improvement than the selection of the 
variety giving the largest yield and careful cultivation. 

GENERAL OONCLUSIONS ON THE CEEEAX.S.- 

From our study of the various cereals, corn, wheat, oats, bariey, and 
rye, it appears that they all have certain peculiarities, as shown by their 
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physical properties and chemical composition. Of all, wheat is the most 
susceptible to its environment, both chemically and physically ; oats is 
extremely liable to deteriorate physically, but is not so changeable in its 
composition; corn is much influenced in size and yield by, climate, but 
hardly in quality, while rye is about the same thing wherever it is 
raised, and barley is produced in such a limited field that the effect of 
environment is not marked. 

The Pacific coast and Colorado have a decided effect on all cereals. 
Oregon and Washington Territory produce them all, with lack of an 
average amount of nitrogen, while the California grain varies in other 
respects also, and is much drier than Eastern crops. All our grain, and 
in fact all our agricultural field products, are much drier, owing to our 
climate, than those of Europe, and this is an important factor in the 
matter of bargain and sale. The Colorado cereals are all distinguished 
for their remarkable size and excellent development. They illustrate 
what can be done on a rich soil and with careful cultivation in the pro- 
duction of cereals. 

DATA. 

The data from which the preceding conclusions are drawn are too 
large in number to be given in the present report. They will probably 
be arranged and publisbed as a special bulletin of the chemical di- 
vision. The abstract, however, which has been given, contains the 
general conclusions which can be derived from them. 

SOIL ANALYSES. 

The numerous inquiries received at this office relating to the methods 
and object of soil analysis have led me to believe that an abstract of the 
present knowledge possessed by scientists on this subject would prove 
of interest to those engaged in scientific agriculture. 

It is true that a knowledge of the chemical composition of the soil is 
not by any means ail that is necessary to judge of the proper method of 
its tillage or the extent of its fertility. Yet it must be admitted thstt 
such a knowledge is a most valuable guide to the agriculturist in respect 
of the kind of crop which is to be produced and the character of fertilizer 
to be employed. The chemical composition of the soil, when taken in 
connection with its physical state and the climatic conditions of the 
locality, is a guide to scientific agriculture which cannot be neglected. 

Quite a number of samples of soil from different parts of the country 
having accumulated in the laboratory, I requested Mr. Edgar Eichards 
to conduct the analyses and to collect the information which is hereby 
submitted. The analyst who desires information concerning the com- 
position of soils will find something of value in this work, while the 
reader who is not a chemist will discover in it a fund of information 
about soils and their proper treatment. 

ON THE DERIVATION AND FORMATION OF SOIL. 

All soils are the results of the natural disintegration of the rocks by 
atmospheric agencies, mingled with decayed vegetable and animal mat- 
ter in greater or less proportion. If natural agencies, such as glaciers, 
rain, frost, wiiid, &c., did not come into play and wash and transport 
the materials of soil to a greater or less distance from their sources, the 
soil of every localily would be simply the decayed upper surface of tho 
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underlying rocks. But in proportion to the slope of the ground and 
the activity of the agents above mentioned the soil is transported from 
higher to lower levels, and in many cases a good soil may be found cov- 
ering rocks which of themselves would only yield a poor soil. 

COMPOSITION OF THE SOIL. 

Soil is a mixture of sand, either quartzose or feldspathic, clay, carbon- 
ate of lime, and humus or organic matter, and on the preponderance of 
one or more of these constituents the usual classification of soils, ar(^ 
based. 

GENERAL CLASSIFICATION OF SOILS. 

Soils are usually classified as sandy, sandy or light loams, loams, 
clayey loams, heavy or retentive clays, marls, calcareous loams, and peaty 
soils. This classification has reference chiefly to composition and text- 
ure, a special chemical composition, silicious, calcareous, &c., being 
necessary for the profitable growth of particular crops, and a certain 
mechanical texture, friable, porous, &c., suiting best for the permeation 
of rain and air, and the spreading of the roots of the plants. 

Loams, which may be considered as typiical soils, are a mixture of 
sand, clay, and humus, which are spoken of as light when the sand pre- 
dominates and as heavy when the clay is in excess. These terms, light 
and heavy J do not refer to the actual weight of the soil, but to its tenac- 
ity and degree of resistance it offers to the implements used in cultiva- 
tion. Sandy soils are, in tbe farmer's sense of the word, the lightest of 
all soils, because they are tbe easiest to work, whilst in actual weight 
they are the heaviest soils known. Clay, though hard to work on ac- 
count of its tenacity, is comparatively a light soil in weight. Peaty 
soils are light in both senses of the word, being loose or porous and hav- 
ing little actual weight. (See Table III.) 

GEOLOGICAL CLASSIFICATION OF SOILS. 

Whatever their composition and texture, soils are, from a geological 
statidpoint, mainly of two sorts, soils of disintegration and soils of 
transport. Under the former are comprehended such as arise from the 
waste and decay of the immediately underlying rocks, the limestones, 
traps, granites, and the like, together with a certain admixture of vege- 
table and animal debris; and which are directly influenced in their 
composition, texture, and drainage by the nature of the subjacent rocks 
from which they are derived. Under the latter are embraced all drift 
and alluvial materials, such as sand, shingly debris, miscellaneous sDt 
and clay, which have been worn from other rocks by atmospheric agen- 
cies and transported to their existing positions by winds, waters, or an- 
cient glacier actions. 

DIFFERENCE BETWEEN THS SOIL AND THE SUBSOIL. 

Besides the soils proper, which come immediately under cultivation, 
there are in most places a §et of subsoils, differing from the true soils, 
and which cannot be ignored. The true soils are usually of a darker 
color, from the large admixture of humus, whilst the subsoils are lighter 
in hue, yellow, red, or bluish, from the great preponderance of the iron 
oxides. The soils are more or less friable in their texture, whilst the 
subsoils are tougher, more compact, and more largely commingled with 
rubbly and stony debris. The soils are usually a little more than mere 
surface covering, whilst the subsoils may be many feet in thickness. 
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WEATHERirrO OF THE ROCKS AND FORMATION OF THE SOIL. 

All exposed rocks break up in course of time under the continued ac- 
tion of atmospheric agencies, however hard and refractory they may be ; 
these agencies act both chemically and mechanically. The rain, owing 
to the absorption of carbonic acid from the atmosphere, acts chemically 
on the rocks by its solvent action, and also from its oxygen combining 
with substances not yet fully oxidized. Its mechanical action appears 
in its washing away the finer portions of the disintegrated rock or soil 
from higher to lower ground. The changes in temperature have a loos- 
ening influence by causing alternate expansion and contraction. The 
atmosphere itself acts chemically upon the rocks by the slow oxidation 
of those minerals which can absorb more oxygen, and the production of 
carbonates and bicarbonates whose solubility still further aids disinte- 
gration. These disintegrating agencies are still further aided by the 
root-growths of plants, by the burrowing of worms and other earth- 
dwelling creatures, and in no small degree by the generation of organic 
acids, humic, crenic, &c., by organic decay. From the hardest granite.s, 
basalts, and lavas to the softest limestones and marls, all are undergo- 
ing this disintegration ; and the soils to which they give rise will vary 
in depth, composition, and texture, according to the softness and min- 
eral character of the rocks and the length of time they have been sub- 
jected to these agencies. 

According to Darwin the solid rocks disintegrate even in countries 
where it seldom rains and where there is no frost. De Koninick, a Bel- 
gian geologist, is of opinion that such disintegration may be attributed 
to the carbonic and nitric acids, together with the nitrates of ammonia, 
which are dissolved in the dew.* 

The rocks which weather most easily and rapidly do not always ex- 
hibit most soil, very often the reverse. A pure limestone would hardly 
exhibit any weathered band or soil, because the carbonic acid of the rain 
would almost at once dissolve and remove the particles it acts upon. 
Even in the case of igneous rocks, their composition may be such that 
those which weather the most rapidly would likewise show little of a 
weathered band, owing to the same solvent action. 

THE SOILS FORMED BY THE DIFFERENT GEOLOaiOAL FORMATIONS. 

The rocks of which feldspar is one of the constituents, are the origins 
of the clays and potash which are met with in all arable soils ; feldspar 
is a silicate of aluminium and potassium, which on disintegration forms 
a clay, a silicate of aluminium, and a silicate of potassium. 

The primitive and igneous rocks yield soils rich in potash, and the 
fossiliferous rocks those rich in phosphoric acid. 

THE DENUDATION OF THE SOIL. 

The same agencies which form the soils are also wasting and carrying 
them away. During every rain storm transportation of soil goes on, as 
the brooks and rivers show, after heavy, long-continued rains, by the 
yellow muddy color of their waters, that they are carrying a vast quan- 
tity of sediment towards the sea. The running streams bear along the 
transported matter, and gradually deposit it as the current diminishes 
in velocity, the very finest particles being carried as long as the stream 



* Darwin's Vegetable Mold and Earth Worms, 1882, p. 235. 
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remains in motion. When a river reaches a flat or level tract and over 
w iu( Li its waters c^in flow in flood with a slow motion, the suspended 
matter, consistin^^ principally of sand and mud, is deposited, and con- 
stitutes the alluvium, or new land, formed by such deposits at the river's 
moath or along its banks. 

» 

THE QUANTITY OF SOIL SWEPT AWAY BY THE RAIN REPLACED BY 
THE DECOMPOSITION OF THE ROCKS. 

Though the soil is thus continuously washed away, still it remiiins 
nearly constant in quantity, since what is taken away by denudation is 
made up from other causes, and this augmentation can proceed evidently 
from nothing but the slow and constant disintegration of the underlying 
rocks. The subsoils are likewise gradually being converted into soil, 
and thus keep up the supply available for the nourishment of plant-life. 
The constant tilliage and plowing of the ground subjects it more readily 
to the weathering action than is the case with grass or other lands pro- 
tected by natural vegetation. 

THE GENERAL FERTILITY OF THE SOILS DEPENDS PRINCIPALLY ON 

THEIR TEXTXT;BE. 

From an agricultural standpoint, the soil, which is the natural store- 
house aucl laboratory whence plants derive their supply of food, should 
present different qualities which, according as they are more or less 
developed, exert a considerable influence upon its fertility; it shotdd 
be firm enough to afford a proper degree of support for the plants that 
grow on it, and yet loose enough to allow the delicate fibers of the root- 
lets to extend themselves in all directions in search of the food of which 
they are in need. It must be of such a texture as to allow the free ac- 
cess of air, without which plants cannot liv6j and it must be close 
enough to retain, for a considerable time, the water which falls on it, 
and yet porous enough to allow the excess to drain away. In this re- 
spect, the nature of the subsoil and the depth of the surface soil are 
both important. When a soil rests immediately upon a bed of rocks 6t 
gravel, it will naturally be dryer than when it rests on clay or marl. 
On the other hand, a clay subsoil may be of great advantage to a sandy 
soil, by enabling it to retain moisture longer in dry weather. These* 
qualities depend altogether on the state of division of the soil and its 
geological origin, and it is important, consequently, to study the arable 
soil under the two standpoints of its physical properties and of its chem- 
ical nature. 

THE PHYSICAL PEOPEBTIES OF SOILS. 

The physical properties of a soil may be considered in regard to its 
texture, its absorbent powers, and its temperature. 

Soils differ not only in chemical composition, but also in physical 
characteristics, the aspect, elevatiouj depth, climatic conditions, drain- 
age, &c., that enter into the problem and cause the variations in the 
relative productiveness of two fields. 

The knowledge of the inherent agricultural capabilities of the differ- 
ent classes of soil is still very far from being perfect, though, by the re- 
searches of chemists since 18G0, many important facts have been Drought 
to light which have led to improvements in the cultivation of the laud. 
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IMPORTAJNTOE OP A PEOPEIt MECHANICAL CONDITION. 

It is not very cliflQcult to adapt a plant or crop to the nature of the 
fioil when once we know what mineral ingredients are required by the 
one and furnished by the other ^ but it demands very close observation 
and study and a most diligent application of means to bring the physi- 
cal or mechanical properties of the soil into the state best fitted for plant 
growth. 

The influeuce of mechanical operations becomes obvious, as the access- 
ibility of air, moisture, and warmth, which are essential to the devel- 
opment of the changes that occur in the process of germination, are but 
slightly inlluenced by the chemical composition of the soil, being all 
dependent on its mechanical condition. And this influence is not con- 
fined to the first stages of growth and development of vegetation, but 
is required all through the life of the plant, for they cannot avail them- 
selves of their full amount of food unless the state of the soil admits of 
the free passage of air and moisture, and is favorable to the extension 
of the rootlets in all directions. 

VARIATIONS IN THE TEXTURE OF SOILS INFLUENCE THEIR FER- 
TILITY. 

Soils may vary from the coarsest pebbles and loose sands to the finest 
and most tenacious clays. Those soils are best adapted to agriculture 
which consist of a mixture of sand with a moderate quantity of clay 
and a little vegetable matter. When the sand or other coarse material 
predominates, the spil is easy to till, and will grow most of the crops 
which are suitable to the locality ; but it is deficient in the power of re- 
taining moisture and the soluble and volatile partsof manure. When 
the clay is in excess, the soil is more difBcult to till, and will probably 
grow fewer crops, as it retains more moisture, is not easily warmed, 
does not admit of free access of air, and consequently does not facili- 
tate the chemical changes in the soil and manure placed on it which 
are so important to the proper nourishment of the plants. 

If soils diftered in nothing else than that of texture, the one which 
contained the greatest amount of finely divided matter would possess 
an advantage over those with coarser parts. One cause of this supe- 
riority consists in the greater absorptisre and retentive powers which 
finely divided matter possesses, due probably to the immensely greater 
quantity of surface exposed in a given bulk or weight of the more finely 
divided soil. 

THE ABSORBENT AND RETENTIVE POWERS OF SOILS. 

The observations of Sir H. S. Thompson* on the absorbent and re- 
teutive powers of soil, or the power possessed by soil to decompose and 
retain for the subsistence of the plants the ammoniacal and other salts 
which form the most valuable constituents of manure, and the highly 
important investigations of Professors Way t and Voelckers on this sub- 
ject, have had a most important bearing on practical agriculture, espe- 
cially to the rational treatment and application of farm-yard manure and 
the economical use of artificial manures. 

The investigations of Professor Way have given a new direction to 
the chemical study of soils, and the subject has been taken up by Liebig, 
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Knopp, Henneberg, Stohman, Brustlein, Peters, Voelckers, Warring- 
ton, and other chemists. 

These several investigations have shown that the property or ab- 
sorbing, retaining, and modifying the composition of manures belongs 
to every soil in a greater or less degree. 

ABSORPTION OF AMMONIACAL SALTS BY VARIOUS SOILS. 

The ammonia floating in the atmosi)here is continually bein^' waslKMl 
into the soil carried into it by the rains. The clay, oxide of iron, and 
the organic matter contained in the soils, perform the important func- 
tion of absorption. This property of clay may be one of the reasons 
why clay lands are more suitable to wheat than are sandy soils. Al- 
though clay has this property of retaining more of these absorbed sub- 
stances than sands or loams, yet it is evident that these latter soils must 
receive the same amount of fertilizing matter from the rains, only they 
have less ability for retaining or storing it up. 

In regard to the absorption of ammonia and its salts by various soils, 
the following summary is taken from Dr. Yoelckers' paper " On the 
chemical properties of soils : " • 

(1) All of the soils experimented jipon had the power of absorhrng anuxLonia from 
its solution in water. 

(2) Ammonia is never completely removed from its solution, however weak it may 
bo. On passing a solution of ammonia, whether weak or strong, through any kind of 
soU, a certain quantity of ammonia invariably passes through. No soil nas the power 
of fixing completely the ammonia with which it is brought in contact. 

(3) The absolute quantity of ammonia which is absorbed by a soil is larger when a 
stronger solution of ammonia is passed through it, but relatively weaker solutions are 
more thoroughly exhausted than stronger ones. 

(4) A soil which has. absorbed as much ammonia as it will from a weak solution, 
takes up a fresh quantity of ammonia when it is brought into contact with a stronger 
solution. 

(5) In passing solutions of salts of ammonia tlirough soils, the ammonia alone is ab- 
sorbed, and the acids pass through, generally, in combination with lime, or, when 
lime is deficient in the sod, in combination with magnesia or other mineral bases. 

(6) Soils absorb more ammonia from stronger than from weaker solutions of sul- 
phate of ammonia, as of other ammonia salts. 

(7) In no instance is the ammonia absorbed by soils firom solutions of free ammonia, 
or from salts of ammonia, so completely or permanently fixed as to prevent water from 
washing out appreciable quantities of ammonia. 

(8) The proportion of ammonia which is removed in the several washings is small 
hijproportion to that retained by the soil. 

(9) The power of soil to absorb ammonia from solutions of iroe or combined ammonia 
is thus greater than the power of water to redissolve it. 

It may be concluded from the above that in ordinary seasons no fears 
need be entertained that occasional heavy rain storms will remove much 
ammonia from ammoniacal top-dressings, such as sulphate of ammonia, 
soot, guano, and similar manures, but in excessively rainy seasons or in 
districts that have a large rainfall considerable quantities may be re- 
moved from land top-dressed with ammoniacal manoros, even in the oase 
of stiff clay lands. 

GENERAL CONCLUSIONS IN REaAED TO THESE POWERS. 

The general conclusion that may be drawn from the different investi- 
gations show that when the surface waters charged with the products 
of vegetable decay are brought into contact with argillaceous sediment, 
they part to some extent with their potash, ammonia, silica^ phosphoric 

* Jonr. fioyal Agricultural Sooietyi vol. xxi» p. 123. 
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acid, and organic matter, whicli remains in combination with the soil| 
whilst, under ordinary conditions at least, neither nitrates, soda, lime, 
magnesia, sulphuric acid, nor chlorine are retained. The phosphates 
are probably retained in combination with alumina or peroxide of iron, 
and the silica and organic matters enter into more or less insoluble com- 
binations. 

The drainage waters from clay soils, especially if the soil is in a fine 
state of division, are found to carry off the nitrates, sulphates, chlorides, 
and carbonates of soda, lime, and magnesia. 

THE POWER OF RETAINiNO MOISTURE IN THE SOIL. 

The amount of moisture retained by a soil is generally in direct ratio 
to its contents of organic matter and its state of division. A proper de- 
gree of fineness in the particles of the soil is very important to obtain, 
especially if it is subjected to drought. During dry weather plants re- 
quire a soil that is both retentive and absorptive of atmospheric mois- 
ture, and that soil which has this faculty will evidently raise a more 
vigorous growth than one without it. The materials which are most in- 
fluential in soUs may be arranged in the following order, when this con- 
dition of retaining moisture is considered : Organic matter, marls, clays, 
loams, and sands. 

THE TEMPERATURE OF THE SOIL. 

The temperature of a soil depends very much upon its humidity, 
dry lands absorbing more quickly and losing more slowly the heat 
than wet lands. The temperature of drained lands is consequently 
higher in summer than those which are undrained. The greatest dif- 
ference occurs in the spring between the temperature of the atmosphere 
and that of the soil, as owing to the moisture Irom the winter and 
spring storms the soil, in consequence of the evaporation required to 
dry it sulfieietitly but gradually, acquires the proper temperature de- 
manded by the coming vegetation. After it is once thoroughly warmed 
it retains a certain amount in reserve which is of benefit to the late 
ripening and gathering of certain crops. Dark-colored soils absorb 
heat more rapidly than those of lighter color. 

FERTILITY OF THE SOIL DEPENDS ON CLIMATIC CONDITIONS. 

In this country the soils are fertile enough, for the most part, to raise 
any . crop desired, if the climatic conditions are favorable, and this is a 
point that must not be lost sight of. AS it is certain that the range of 
the thermometer during the growing season of the year will affect the 
productiveness of the ground, notwithstanding a favorable composi- 
tion and texture of the soil and an adequate rainfall, and disregard of 
such local conditions as temperature, rainfall, elevation above sea- 
level, aspect, nearness to water, &c., will lead to very erroneous opin- 
ions of the soil. Thus, in the case of the IS'orthwest, for example, with 
the severe winters and late springs and early falls, only such crops as 
will mature early can be raised, notwithstanding the noted fertility of 
its soil. 

The amount of rainfall and the season of its descent determines the 
lature of the crops raised, and exercises a considerable influence on 
:he fertility of the soil. The action of the rain carries the soluble in- 
^^redients which the plants require to their roots and supplies them 
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with the necessary moisture. The soil, however, must be permeable 
enough to let the excess of water drain away ; water-logged soils show 
immediate improvement when properly drained. 

THE BARRENNESS OF SOIL. 

No soil is absolutely barren, unless it contains substancv^s poisonous 
to plants, such as an excess of organic acids, alkaline salts, the sulphate 
of iron, or the sulphide of iron or other injurious ingredients ; but it 
may be so considered when it will not produce such crops as the farmer 
may wish to raise. Such a soil may, in many cases, be made produc- 
tive by adding to it the constituent of which it is in need ; but, if this 
caimot be done except at a prohibitory cost, or one at which more fer- 
tile ground can be procured, the soil may be regarded as practically 
worthless. 

THE AVERAGE COMPOSITION OF ORDINARY FARM CROPS. 

The amount of food taken from the soil by diflerent crops is given in 
the following table taken from "The Chemistry of the Farm," pp. 38, 39. 
This table gives the average composition of ordinary farm crops, as 
grown in England, and the composition of the ijroduce of beech, spruce 
Sr, and Scotch pine forests felled for timber, and are the result of exten- 
sive investigations made in Bjivaria. 

The quantities of carbon, hydrogen, and oxygen present are omitted 5 
also some of the smaller ash constituents. By '^pure ash" is meant the 
ash minus sand, charcoal, and carbonic acid. 



Tabus I. — The weight and average composition of ordinary crops, in poundSf per acre Ci2. 

Warington), 





Weight of 
crop— 


1 Total pure ash. 


1 Nitrogen. 


Sulphur. 


Potash. 


Soda. 


Lime. 


« 

o 
a 

bC 


Phosphoric acid. 


a 

V 


i Silica. 


1 


P 


Wheat, grain (30 bushels) . . . 
Straw 

Barley, grain (40 bushels) . . . 

lied clover hay (2 tons*) 

JieauB, grain (30 bushels) . . . 

'3'otal crop 

Ttirnips, roots (17 tons*) 

Leaf (17 tons*) 


Lbs. 

1, 800 
3, 158 


Lbs. 
1, 530 
2, 653 


Lbs 
31 
158 


Lhs 
33 
12 


Lbs. 
2.7 
5.1 


Lbs. 
9.7 
18.2 


Lbs. 
.9 
2.5 


Lbs. 
1.0 
9.2 


Lbs. 
3.7 
4.0 


Lbs. 
14.3 
8.4 


Lbs. 
.2 
1.7 


Lbs.^ 

no! 1 


4, 958 

2, 080 
' 2, 447 


4, 183 

1, 747 
2, 080 


189 
~46" 

luo 


45 

~35~ 
12 


7.8 

2.9 
3.2 


27.9 


3.4 


10.2 


7.7 


22.7 


1.9 


111.: 


9.8 
21.6 


1.0 
4.2 


1.3 
8.5 


4.0 
2.5 


16.2 
4.4 


.4 

3.2 


12. ( 
51.; 


4,527 


3,8J7 


146 


47 


6.1 


31.4 


5.2 


9.8 


6.5 


20. 6 1 3. 6 


63.; 


1,890 
2, 835 


1,625 
2, 353 


54 
140 


38 
14 


3.2 
4.8 


8.5 
29.6 


1.4 
5.9 


2.0 
9.8 


3.9 
5.3 


11.8 
7.1 


'5.""5' 


24. 
69. 


4, 725 


3, 978 


194 


,52 


8.0 


38.1 


7.3 


11.8 


9.2 


18.9 


5.5 


94, 


3, 360 


2, 822 


208 


49 


5.7 


56.3 


11.9 


28.1 


10.1 


12.7 


10.2 


57. 


4.480 


3, 763 


255 


102 


9.4 


87.4 


4.1 


86.1 


30.9 


25.1 


9.4 


6. 


1,920 
2,240 


1, 613 
1, 848 


57 
130 


77 
22 


4.4 
4.9 


23.0 
58.1 


.8 
4.9 


2.9 
30.2 


3.8 
10.3 


22.3 
9.2 


1.5 
18. 1 


g! 


4, 160 


3, 461 


187 


99 


9.3 


•81.1 


5.7 

Tz.T 

7.5 


33.1 

25.5 
48.5 


14.1 

5.7 
3.8 


31.5 |19.6 


7. 

2. 
5. 


38708F 
11, 424 

49, 504' 


3, 120 
1,631 


218~ 
146, 


"tT 

49 


15^ 
5.7 


me 

40.2 


22.4 
10.7 


10.9 
11.2 


4, 657 


364 


120 


20.9 


148.8 


24.5 


74.0 


9.5 


33.1 


22.1 


7. 



*A ton of 2,240 pounds. 
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Table I. — The weight and average composition of ordinary cropSj ^'C— continued. 





Weight of 
crop. 


Total pure ash. 


1 
6 


Sulphur. 


OS 
« 

c 
Ph 


Soda. 


Lime. 


Magnesia. 


Phosphoric acid. 


Chlorine. 


Silica. 


(-1 


p 


Swedes, roots (14 tons*) . 
Leaf (14 tons") 

Mamyels, root (22 tons*) 

Potatoes, tabers (6 tons)* . . . 


Lbs. 

31, 360 
4! 704 


Lbs. 

3, 349 
706 


Lbs 
163 
75 


Lbs 
74 
28 


Lbs. 
14.6 
3.2 


Lbs. 

63.3 
16.4 


Lbs. 
22.8 
9.2 


Lbs. 
39.7 
22.7 


Lbs. 
0.8 
2.4 


Lbs. 
16.9 
4.8 


Los. 
6. 8 
8. 3 


Lbs, 
3,1 
3. 6 


36, 064 


4,055 238 !l02 


17. 8t 


79.7 


32.0 


42.4^ 


9.2 


21.7 


15.1 


6.7 


49, 280 
18, 233 


5 6'28 
lip54 


410 
280 


96 


4.9 
9.1 


191.1 
71.4 


65. .2 


24.2 
29.1 


19.7 
27.2 


H4.0 
15.1 


■ 

40. 6 
49.8 


16.4 
9.2 


67, 513 


7, 282 


690 


147 


14.0 


262.5 


140.6 


53.3 


46. 9 1 49. 1 


90 4 


25.6 


13, 440 
4,274 


3, 36(i 
954 


126 
50 


47 
20 


2.7 
2.1 


75.4 
1.1 


2.0 
2.0 


2.9 
22.7 


5.7 1 24.1 
12.4 j 2.7 


3 5 
1.9 


2.9 
2.1 


17,714 


4,314 


170 


67 


4. 8 1 76. 5 1 4. 0 I 25. 6 


18. 1 i 26. 8 


5.4 


5.0 




2, 822 
2,975 


26 
166 






4.2 
8.8 


.8 
1.6 


12.9 
73.1 


8.4 
10.9 


2.6 
9.3 




2.2 
53.9 
























5, 797 


192 






13.0 


2.4 


86. 0 


14.3 


11.9 




56.1 














3, 064 

2, G83 


20 
121 






3.6 
4.3 


.4 

1.5 


8.2 
54.4 


1.8 
6.2 


1.3 
5.7 




2.9 
44.3 


Leaf litter 










5, 747 

2,884 
2, 845 


141 

~18~ 
42 






7.9 1.9 

2.3 1 Tz 
4. 3 1 1. 7 


02.6 

9.0 
16.8 


8.0 

1.5 
4.3 


7.0 

1.0 
3.3 




47.2 

Ti 

5.8 












Leai litter 






















5, 729 


57 






6.6 


1.9 


25.8 


5.8 


4.3 




6.8 













* A ton of 2.240 pounds. t Calculated from a siiysle analysis only. 



From the above table we can judge of the quantity of the different 
soil-constituents which various crops absorb from an acre of ground, 
and how certain plants demand some one particular ingredient more 
than others. In general, we may say that the cereal crops apparently 
possess a capacity for feeding on silicates not enjoyed by other crops, 
and contain ar less amount of nitrogen than either the root or legumi- 
nous crops; nevertheless they respond the most readily to nitrogenous 
manures. The amount of phosphoric acid is the most constant of all 
the constituent of crops, being concentrated in the grain. The root 
crops contain a large amount of potash, and are the most exhaustiug 
to the soil in consequence ; they take up more nitrogen than do the 
cereals, besides other ash constituents, as phosphoric acid. Legumi- 
nous crops contain about twice as much nitrogen as do the cereals, and 
the potash and lime occurs in large proportions. Silica is nearly absent. 
They respond most readily to potash manures. 

The growth of forests is far less exhausting to a soil than are most 
ordinary farm crops, especially where the leaves from the trees are left 
to manure the ground by their decay. 

PERMANENT FERTILITY. 

The investigations of Messrs. Lawes and Gilbert in regard to the ex- 
haustion of land by the same crops grown year after year on the same 
field) left unmanured, which they have been carrying on at Eothamsted, 
England, for the past forty years, leads them to conclude that all lands 
left nnmanured for a longer or shorter number of years have a certain 
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standard of natural fertility, varying: within certain limits, according 
to the character of the season and the management; which standard, 
on a large scale, could practically neither be permanently reduced nor 
increased by cultivation. Such lands are said to be " out of condition." 

Of course it must be borne in mind that these observations apply to 
actual English farm practice, and the term must not be pushed to any 
great extreme. 

ACQUIRED OR TEMPORARY FERTILITY. 

A land is said to be "in good condition when by the application of 
manure its permanent fertility is raised so as to produce larger crops, 
due to the accumulation within the soil of suitable plant-food derived 
from the manure, which may be reduced or entirely withdrawn by the 
crops. But since it is the minimum of any one essential ingredient and 
not the maximum of the others which is the measure of fertility, a soil 
may become exhausted for one plant yet still contain an abundant food- 
supply for another plant whose food requirements are different. Thus 
a rotation of crops will defer the period of exhaustion. A poor soil is 
sooner reduced to sterility than a rich one, a shallow soil would fail 
sooner than a deep one, and a light soil sooner than a stiff one. As 
only about 1 per cent, of a soil is in a fft condition at any moment for 
plant-food, an immense store of nourishment is contained in most soils 
in a passive condition, which gradnally becomes available. 



mPROYEMENT OF THE SOIL. 



The improvement of the soil by tillage, drainage, irrigation, liming, 
and the application of manures does not enter into the subject of thik 
report, and the reader in quest oi such information is referred to any of 
the standard works on agriculture, where these subjects are treated in 
full detail. 

THE MECHANICAL ANALYSIS OF SOIL. 

At one time great stress was laid upon the mechanical analysis of a 
soil, and chemists were told that more depended on it than on the 
chemical composition, but nowadays, whilst a knowledge of its phys- 
ical condition is a great help in studying the nature of a soil, still its 
chemical analysis is of more importance. 

Of the great number of apparatus proposed to effect the mechanical 
analysis of soils, all labor under more or less objections, and the same 
soil submitted to different processes yields most diverse results. 

An Italian chemist, M. Pellegrini, obtained the following results 
with a clay soil of Orciano, near Pisa, on using the apparatus named 
(Peligot, Trait6 de Ohimie Analytique appliqu6e a L' Agriculture, 1883, 
p. 154) : 



Noeble's. 



Schloe8< 
ing's. 



Masure's. 



Sand 

Clay 

Earthy carbonates 

Organic and volatile matter.. 

Undetermined • 

Soluble and loss • 



1.47 
87.31 



9.66 

loaoo 



32. 07 
37.67 
20.20 
10.25 



100.19 



13. 35 
71. 90 



14. 75 



100; 00 
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Whilst these differences are enormous, still the methods are hardly 
comparable. That of Schloesing's has for its object the separation of 
the clay in almost a pure state from the sand, lime, and other materials 
which accompany it. Masure's and liToeble's apparatus make use of the 
mechanical action of a stream of watdr to separate the soil into more or 
less fine particles. 

OBJECTION TO THE MECHANICAL ANALYSIS OF A SOIL. 

The objection most frequently urged against such mechanical analy- 
sis is, that the lightest portion, most commonly called clay, contains, 
iu addition to that body, some very fine sand, some calcareous or feld- 
spathic products, in addition to organic matter in a fine state of division. 
This cause of error has long been pointed out by Boussingault, Gasparin, 
and other authors. 

PBINCIPLE APPLIED TO MOST OF THE APPARATUS USED FOE THIS 

PURPOSE. 

The principle adopted in most apparatus used for this purpose is the 
mechanical action of a stream of water flowing through the soil into a 
succession of vessels, each somewhat larger than the one preceding, and 
in which a certain amount of sediment is gradually deposited, beginning 
with the coarsest and heaviest particles and ending with the very finest. 
A weighed quantity of the air-dried soil is taken, and the action of the 
water continued until it runs through the last vessel used perfectly 
clear; the different deposits are collected, dried, ignited, and weighed 
separately. The results obtained are only approximate, and differ in the 
same soil using the same apparatus. 

A succession of metal sieves, ranging from ten to one hundred meshes 
to the square inch, are sometimes used for this purpose, a weighed quan • 
tity of soil being taken and the portion remaining on each sieve being 
collected and weighed. 

THE EFFECT OF YABIOUS PEOPOKTIONS OF SAND IN THE SOIL. 

According to Thaer (Peligot, p. 158), when the sand and clay are of 
equal parts, or in the proportion of 40 of sand to 60 of clay, comprising 
under this name the finest sand, &c., as found in mechanical analysis, 
the soil is fitted for all kinds of crops ; with more than 60 per cent, of 
sand they are suitable to rye and barley, rarely for wheat ; with 70 per 
cent, of sand the soil is suitable still for the cultivation of barley, and 
especially for the cultivation of rye; it is easily worked, but manures 
are rapidly used up. With 90 per cent, of sand the soil becomes dusty 
in dry weather, and it becomes difficult to reap any benefit from it. 
With less than 30 percent, of sand, the very clayey soils are still fitted 
for the cultivation of oats. When the proportion of sand is 30 per cent, 
barley raised is better than wheat. 

THE OHEMIOAL PROPERTIES OF SOIL. 

A knowledge of the chemical composition of a soil is often of great 
benefit to the farmer, as allowing him to judge whether it contains the 
proper soil-constituents of which the crops he proposes to raise stands 
in need, or, being deficient, what is likely to prove the best fertilizer to 
be applied. Mere analytical results do not, in a great many cases, show 
the agricultural capabilities of a soil ; thus, there are many soils whose 
chemical composition is apparently similar, that is to say, that the nu* 
U AO— ^86 
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merical results obtained by analysis shpw the like quantities of si lien, 
Ittae, magnesia, soda, potash, phosphoric acid, &o., and yet a certain 
crop — clover, for instance — ^will flourish on the one and not on the other. 
The physical nature of such soils, their depth, character of subsoil, as- 
Iject, texture, climatic conditions, &c., have likewise to be taken into ac- 
count. Thus the many problems that enter into the study of soils ai e 
so various that chemical analy^s alone does not afford, in most cases, 
a sufficient guide to an estimate to their agricultural capabilities, nor 
to point out the particular manure that is adapted for the special cro]KS 
intended to be grown. 

The most detailed chemical analysis usually gives only the propor- 
tion of the different constituents, and without any reference to tbe 
sts^te of combination in which they exist in the soil or to their absoi?pr 
tive and retentive powers. 

GREAT OABE NECESSARY IN OBTAININa THE SAMPLE FOR ANALYSIS. 

On the care with which the soil is sampled of course depends the an- 
alytical results, and too much stress cannot be laid on the necessity that 
exists to obtain a fair average sample, representing as fax as possible 
both the good and bad qualities of the soil that is to be submitted to 
analysis. As the chemical analysis of a soil is a very long, tedious, a,ad 
delicate operation, and the difference of a one-thousandth of 1 per cent 
itx any one constituent is equivalent to 20 or 30 pounds to tjbie acre lost 
or gained in that element, the importance of flie sample truly repre- 
senting the soil is apparent. 

THE CHEMICAL COMPOSITION OF SOILS. 

Soil consists of an organic and of an inorganic or mineral part, the 
former derived from the decay of plant-life for many ages, together with 
the dung and remains of animals, and the latter arising from the weath- 
ering of the rocks. 

The organic matter varies in different soils, being most deficient in 
sandy soils and poor clays, and even in very fertile lands occurring 
only in small quantities. In the famous black soil of Bussia, which is 
found in the provinces of the Ural Mountains and in those that border 
them, it varies fipom 5 to 12 per cent. In some of our own prairie soils 
the amount is nearly as high. In leaf mold it occurs considerably 
higher and in peat more than 50 per cent., very often. Prom its dark 
color it is a good absorbent of heat, its own specific heat being much 
above that of the soil generally. It is hygroscopic and greatly increases 
the water- holding power of sandy soils ; besides, it has the jjower of ab- 
sorbing and retaining ammoniaoal salts. By its decomposition it forms 
a source of carbonic acid, which is readily absorbed by plant-life. The 
mechanical condition of a soil is much improved by its presence when 
in moderate quantities, but when present in excessive amount it acts 
injuriously by deoxidizing ferric salts and in other ways. (Versuchs 
ytationen Organ, vol. xiv, pp. 248--300.) 

The inorganic or mineral portions of the soil is, with the addition of 
fj lamina, composed of the same substances as make up the inorganic 
portion of plants, and which form their ashes when burnt. The min- 
eral soil-constituents include the following substances : 

Silica, SiOj. Potash, KjO. 

Alumiiia, Al^Oa. Soda, NasO. 

Lime carbonate, CaCds. Magnesia, MgO. 

Ferric oxide, FetOa. ablorine,OL 

PhoegAoyie aeid, PaOs. Sulphnrio acid, SO,. 

(Phosphozio anhydiide. ) ( Smphuno auhydrid«i) 
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These exist in very different proportions in different soils. The first 
three, sand, clay, and lime, represent more than 90 per cent, of the sub- 
stance of most soils, and as one or the other predominates the soil is said 
to be sandy, clayey, or calcareous. The most active constituents of the 
soil, phosphoric acid, a.nd the two alkalies, potash and soda, occur in very 
small quantities, as do the other and less important constituents, mag- 
nesia, chlorine, and sulphuric acid. 

Silica exists in different proportions in the various soils, mostly in an 
insoluble state, and that most largely in the poorest sandy soils 5 fer- 
tile soils contain generally a ^ery small quantity of it in a soluble form. 
Sandy soils contain from 70 to 00 per cent, of silica ; even stiff clay soils 
from 60 to 70 per cent. ; and calcareous or lime soils and marls from 20 
to 30 per cent. 

Its value, as a source of plant food, consists in being in the form of 
soluble silicates. In its insoluble state, like quartz sand, its action is 
nearly mechanical, making the soil lighter for cultivation. Those soils, 
derived from rocks of which feldspar is one of the constituents, will con- 
tain some silica in a soluble form, whilst those derived from quartzose 
rocks will contain it in the insoluble state. The hydrated silica, in the 
analyses, represents that which is gradually Available for plant food. 

Alumina^ or clay, is a silicate of aluminium, and it is derived from 
the disintegration oi" feldspathic rocks and other similar silicates j if ab- 
solutely pure it would furnish nothing for plant food 5 as, however, this 
is seldom the case, it furnishes a supply of potash frequently in con- 
siderable quantities. Clay has the important property of absorbing and 
retaining phosphoric acid, ammonia, i)otash, lime, and other substances 
necessary for plant food. Olay soils contain on an average from C to 10 
per cent, of alumina. In sandy soils it varies from 1 to 4 per cent., and 
m marls, calcareous soils, and vegetable molds from 1 to 6 per cent. 

The presence of alumina in the soil is purely mechanical, as it is never 
found in the mineral portions of plants, and the larger the percentage 
of it present the more difficult the soil becomes to cultivate, offering a 
greater or less resistance to the implements of tillage. 

The percentage of alumina as found by the method of chemical analy- 
sis used is but an imperfect indication of the amount of clay in the soil. 
The amount of alumina continues to increase long after the rest of the 
important substances have been dissolved if the digestion in hot dilute 
acid be prolonged. If this was combined as a hydrous silicate the 
amount of hydrated silica found, by boiling the insoluble residue with 
sodium carbonate, should bear a certain ratio to the alumina present. 
This, however, is seldom the case. 

It is but rarelv tbat the amount of siUoa dissolved satisfies the requirement for 
oombining with the alumina into kadlinite, and in a very few oases tbere is an exoess 
of silica over tliat rftquirement. In numerous oases the aiUca faUs »o far below the 
amount correBponding to the alumiiia a? toraise a serious question as to the oombina- 
tion in which the latter occurs in the soil, the hifdrate (Gibbsite) being almost the 
ou]y possible one, apart from ^eolitic minerals. Perhaps this fact may serve to ex- 
plain some of the otherwise incompebejafiible variations in the physical properiaes of 
soils whose cheinical and ineohanioal wx$lj$U would seem to malice teem almoet 
identical. In some of the Tertiary and prairie soils of the Southern States, more- 
over, there seems to occur stiU another amorphous mineral, related to or identical 
with Baponitef which sometimes occurs in segregated masses and imparts to these 
soils very peculiar and unwelcome properties in tUlage. We are . evidently, as yot, 
vory far from a full understanding of the meclMmici|.l constitution of soils, (E. W, 
Hilgard, Tenth Census, U. S,) 

The lime or calcareous matter generally occurring in the state of car- 
bonate varies in soils from about 90 jMsr cent, and under in limestones 
and marls, to mere traces in some other soils. Clays and loams gener- 
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ally contain from 1 to 3 per cent, of the carbonate. Less than 1 per 
cent, may be regarded as a defective quantity. In the lightest sandy 
soils the percentage of lime should not fall below .100, in clay loauis 
not below .250, and in heavy clay soils not below .500. Where a isoil 
is deficient in lime, the little there is of it is present in combination witli 
the organic acids, and is more abundant on the surface than in the sub 
soil. It preserves the particles of clay in a separate coagulated condi- 
tion, and thus allows them to exercise their absorbent powers on various 
salts, which otherwise would escape their action. It also promotes the 
decomposition of vegetable matter and the formation of nitrates in the 
soil. 

Most green crops are often subject to disease when grown on soils 
deficient in lime, even when they have been well manured. Up to a 
certain stage, the cereal or other crops appear to thrive well, but as the 
season advances they sustain a check and yield a i)oor harvest. This 
is especially the case in poor sandy soils, and a good dose of lime or 
marl, followed by barnyard manure or guano, has a most beneficial 
effect. By this means the valuable portion of the manure or guano, the 
ammonia, potash, and phosphoric acid, are retained in the laud, whilst 
the others combine with the lime and are gradually washed out. 

Ferric oxide is found in all soils, and causes the reddish color so very 
common in a great many of them. To its presence is chiefly due the 
retention of the phosphoric acid, an insoluble basic phosphate of iron 
being produced. On its state of oxidation depends its favorable influ- 
ence on the soil, that of ferric, sesqui or per oxide, better known as the 
red rust of iron, being the most suitable. In its less perfectly oxidized 
forms, which are, however, soluble in organic acids that exist very 
often in the subsoil, it becomes peroxidized on exposure to the air. Its 
action is both physical and chemical. The preference of farmers for 
^' red lands" arises from their experience of its beneficial action in the 
soil. 

From 1.5 to 4 per cent, of ferric oxide is ordinarily found in soils but 
slightly tinted. Ordinary ferruginous loams vary from 3.6 to 7 per 
cent., highly colored " red lands " have from 7 to 12 per cent., and 
occasionally 20 per cent, and more. The efl&ciency of the ferric oxide 
depends upon its mechanical condition ; when incrusting the grains of 
sand or occurring as nodules, whilst the chemical analysis may show a 
large percentage of it present, it exerts little or no influence upon the 
soil, but when in a state of fine division these advantages are realized. 

Soils containing a large percentage of ferric oxide have generally a 
low percentage of organic matter, but, notwithstanding, are, as as a rule, 
very fertile. In clay lands especially its presence is very beneficial as 
tending to make them easier for tillage ; its color tends to the absori)- 
tion of heat and of oxygen. Such soils, however, suffer from floods or 
bad drainage, the ferric oxide becoming reduced under such circum- 
stances to the ferrous state. 

Fhosphoric acid is contained in all good soils, but in very small quan- 
tities when compared with the other principal ingredients, and exists in 
combination with lime, iron, and alumina, phosphate of lime being its 
most common form. In general, even in the most fertile soils, it is found 
in very minute quantities, on an average less than a half per cent. ; in 
clay lands this may rise to 1 per cent. Its value in fertilizers depends 
on its state of combination, whether it is soluble and immediately availa- 
ble for plant food as the superphosphates, or slowly soluble like the lime 
phosphates, forming a reserve store of food for the future. It occurs 
in all soils that have been formed from such rocks as the granites, 
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gneisses, limestones, and dolomites, which contain it without exception ; 
volcanic soils possess it in large quantities, whilst alluvial soils and 
those lands that are periodically swept by floods, are much poorer. 
Soils containing less than .05 per cent, of it will be sterile and unfer- 
tile, as a general rule, unless accompanied by a large amount of lime. 

Potash^AW soils suitable for cultivation contain potash in an availa- 
ble form arising from the disintegration of feldspathic and other rocks. 
In the majority of cases the natural supply of the soil is sufficient to fur- 
nish to the plants the potash of which they are in need 5 a soil contain- 
ing .125 per cent, should furnish potash enough for a century, without 
its being necessary to add to the manures used on such soils any salt of 
potash. Besides this available potash the soil often contains very con- 
siderable quantities of this element which the acids do not attack and 
which form the reserve for the future supply of the plants. 

The quantity of potash varies in the different soils from the merest 
traces up to 1 and 2 per cent. Sandy and peaty soils and marls are gen- 
erally deficient in this alkali, whilst soils rich in alumina are with some 
exceptions, also rich in potash. It exists in the soil in combination with 
silica, forming a silicate which is somewhat soluble in water. Heavy 
clay soils and clayey loams vary from .8 to .5 per cent. ; lighter loams 
from .45 to .30 per cent. ; sandy loams below .3 per cent., and sandy 
soils of great depth may contain less than .1 per cent, consistently with 
fertility, depending on the amounts of lime and phosphoric acid with 
which it is associated. A high percentage of potash in a soil seems ca- 
pable of making up for a low percentage of lime, and, conversely, a soil 
very rich in lime and phosphoric acid may be very fertile notwithstand- 
ing a low percentage of potash. The average annual consumption of 
potash for raising crops is 45 pounds per acre, or about .002 per cent. 

Soda, — This is a less important constituent in soil than potash, and 
unless near the sea coast is present in even smaller quantities. Under 
the form of common salt, however, its presence is a cause of sterility in 
the soil when it exceeds .10 per cent, in quantity. 

Magnesia is found in all fertile soils, in different proportions, often 
amounting to a mere trace. In the majority of cases the percentage of 
magnesia is greater than that of the lime, but it does not seem capable 
of performing to any appreciable extent the generJtl function of lime in 
soil improvement. 

Sulphuric acid and chlorine occur very sparingly in most soils. From 
.02 to .04 per cent, of the former seems to be adequate to most soils. 

There does not exist any affinity between the quantities of lime and 
magnesia contained in soils and those of potash and of phosphoric acid. 

Nitrogen and nitrates. — The natural sources of nitrogen in crops are 
the nitrates and ammonia salts, which are seldom present in large quan- 
tities, and should be used on or generated in the soil as rapidly as crops 
require them. The process of nitrification, whereby inert or unassimi- 
lable nitrogen becomes converted into nitric acid, is thus of great im- 
portance to agriculturists. This is due to a minute hactarinm present 
in all soils, whereby the humns and ammonia are oxidized and the nitro- 
gen converted into nitric acid. This process does not take place unless 
the soil is moist and has free access of air, and some base^ generally 
lime, is present with which the nitric acid can combine. Niteification 
is thus most active in summer and ceases apparently in winter. 

Messrs. Lawes and Gilbert have for some years past been devoting 
their attention to the sources of the nitrogen of crops, and in the pages 
of the Journal of the Boyal Agricultural Society and of the Journal of 
the Ohemical Society will be found their reports in fUl. 
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The following is tlie summary and conclusions which they have just 
published in a long article on " Some points in the composition of soils," 
in the June number of the Journal of the Chemical Society for this year, 
p. 420 : 

(1) The annual yield of nitrogen per acre in various crops, grown for manv years 
in succession on the same land without nitrogenous manure, was founcf to be very 
much greater than the amount of combined nitrogen annually coming down in rain 
and the minor measurable aqueous deposits. 

(2) So far as the eyidence at command enables us to judge, other supplies of com- 
bined nitrogen from the atmosphere, either to the soil or to tne plant itself, are quite 
inadequate to make up the deficiency. 

(3) The experimental evidence as to whether plants assimilate the free nitrogen of 
the atmosphere is very conflicting ; but the balance is decidedly against the supposi- 
tion that they so derive any portion of their nitrogen. 

(4) When crops are grown year after year on the same land, for many years in suc- 
cession without nitrogenous manure^ both the amount of produce per acre and the 
amount of nitrogen in it, decline in a very marked degree. This is the case even 
when a full mineral manure is applied, and it is the case not only with cereals and 
with root crops, but also with LeguminoscB, 

(5) Determinations of nitrogen in the soils show that, coincidentally with the de- 
cline in the annual yield of nitrogen per acre of these very various descriptions of plants, 
grown without nitrogenous manure, there is also a decline in the stock of nitrogen in 
the soil. Thus a soil source^ of at any rate some, of the nitrogen of the crops is in- 
dicated. Other evidence pointed in the same direction. 

(6) Determinations of the nitrogen as nitric acid, in soUs of known history as to 
manuring and croppinj^, and to a considerable depth, showed that the amount of nitro- 
gen in the soil in that Ibrm was much less after the growth of a crop than under cor- 
responding conditions without a crop. This was the case not only with the gramin- 
eous but with leguminous crops. It was hence concluded that nitrogen had been 
taken up as nitric acid b^ the growing crops. 

(7) In the case of gramineous crop soils, the evidence pointed to the conclusion that 
most, if not the whole, of the nitrogen of the crops was taken up as nitric acid from 
the soil. 

(8) In the experiments with leguminous crop soils, it was clear that some at any 
rate of the nitrogen had been taken up as nitric acid. In some cases the evidence was 
in favor of the supposition that the whole of the nitrogen had been so taken up. In 
others this seemed doubtful. 

(9) Although in the growth of legominoas crops year after year oii the same land 
without nitrogenous manure, the crop, the yield of the nitroj^en in it, and the total 
nitrogen in the surface soil greatly declined, yet, on the substitution of another plant 
of the same family, with dinerent root-habits and root-range, large crops, containing 
large amounts of nitrogen, may be grown. Finrther, in the case of the occasional 
growth of a leguminous crop, red clover for example, after a number of cereal and 
other crops manured in the ordinary way, not only may there be a very large amount 
of nitrogen in the crop, presumably derived from the subsoil, but the surface soil be- 
comes determinably richer in nitrogen, due to crop residue. 

(10) It was found that, under otherwise parallel conditions, there was very much 
more nitrogen as nitric acid, in soils and subsoUs down to a depth of 103 inches, where 
legnminbus than where gramineous crops had grown. The results pointed to the con- 
clusion that, under the influence of leguminous growth and crop-residue, the condi- 
tions were more favorable for the development of the nitrifying organism and, espe- 
cially in the case of deep-rooting plants, of their distribution, thus fovoring the nitri- 
fication of the nitrogen of the subsoil, which so becomes a source of the nitrogen of 
such crops. 

(11) An alternative was that the plants might take up at any rate part of the nitro- 
gen 1t[om the soil and subsoil as organic nitrogen. Direct experimental evidence leads 
to the conclusion that fungi take up both organic nitrogen and organic carbon, but 
there is at present no direct experimental evidence in favor of the view that green- 
leaved plants take up either nitrogen or carbon in that form from the soil; while 
there are physiological considerations which seem to militate against such a view. 

(12) In the case of plots where Trifolium repena [white clover] and Vicia aaiiva 
[tares or vetches] had been eoYm, each for several j^'ears in succession, on soil to 
which no nitrogenous manure had been applied for thirty years, and the surface soil 
had become very poor in nitrogen, both the soil and subsoil contained much less nitro- 
gen as nitric aoid where good crops of Vieia aaiiva had grown than where the more 
shallow-rooted TiifoUum repena had faUed to grow ; and the deficiency of nitric nitro- 
gen in the soils and BubsoiU of the VMa Mtiva plots, compared with the amount in 
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those of the T^ifoliwm repens plots, was, to the depth examined, Bufficient to aeconnt 
for a large proportion of the nitrogen of the Vida crops. 

(13) It may be considered established that mnch, if not the whole, of the nitrogen 
of crops is derived nitrogen within the soil — ^accmnulated or supplied ; and that much, 
and in some cases the whole, of the nitrogen so derived, is taken up as nitrates. 

(14) An examination qf a number of the United States and Canadian prairie soils 
showed them to be very much richer in both nitrogen and carbon, to a considerable 
depth, than the surface soils of old arable lands in Great Britain, and about as rich, 
to a much greater depth, as the surface soil of permanent pasture land. 

(15) On exposure of portions of some of these rich prairie soils, und^r suitable con- 
ditions of temperature and moisture, for specified periods, it was found that their 
nitrogen was readily susceptible of nitrification, and so of becoming easily available 
to vegetation. 

(16) After several extractions, the subsoils almost ceased to give up nitric acid; but 
on seeding them with a tenth of a gram of rich garden ^oil containing nitrifying or- 
ganisms, there was a marked increase in the rate of nitrification. This result af- 
forded confirmation of the view that the nitrogen of subsoils is subject to nitrifica- 
tion, if under soitable conditions, and that the growth of deep-rooted plants may 
favor nitrification in the lower layers. 

(17) Under favorable conditions of season and of cultivation, the rich prairie soils 
yield large crops ; but, under the existing conditions of early settlement, they do not, 
on the average, yield crops at all commensurate with their richness, when compared 
with the soils of Great Britain which hare been under arable culture for centuries. 
But so long as the land is cheap, and labor dear, jseme sacrifice of fertility is unavoid- 
able in the process of bringing these rich virgin soils under profitable cultivation. 

(18) A comparison of the percentages of nitrogen and carbon in various soils of 
known history, show that the characteristic of a rich virgin soil, or of a pemanent 
pasture surface soil, was a relatively high percentage of nitrogen and carbon. On 
the other hand, soils which have long hem under arable culture are much poorer in 
these respects; while arable soils under conditions of known agricultural exhana- 
tion, show a very low percentage of nitrogen and carbon, and a low proportion of car- 
bon to nitrogen. 

(19) Not only the facts adduced in this and in former papers, but the hititozy of 
agriculture throughout the world, so far as it is known, clearly shows that, pre-emi- 
nently, so far as the nitrogen is concerned, a fertile soil is one which has accumulated 
within it the residue of ages of natural vegetation, and that it becomes infertile as 
this residue is exhausted. 

The following table shows the character of exhausted arable soils, 
of newly laid down pasture lands, and of old pasture soils at Both- 
amsted, England ; of some other old arable soils, of some Illinois and 
Manitoba prairie soils, and lastly, of some very rich Eussian soils in re- 
gard to their percentages of nitrogen and carbon, taken from the same 
report, p. 419 : 

Table IX.— ^(roym and wrHn in variouB loib. 
[In diy Bifted soil, oaloolated on soil dried at IWP C] 
KOTHAMSTBD ABABLB A:ND GBASS SOILS. 



Date of soil 
■amphng. 



Nitro- 
gen. 



Carbon. 



Carbon to 
one nitro- 
gen. 



Anthority. 



Hoots, 1843-'52; barley, 1853-'65; rooto, 1866-'e9; 

mineral manures 

Wheat, 1843-'44, and each year since; nilnena5 
manures. | 
Barley, 1862, and each year slnoe; mineral num-( 
ares. { 
Arable laid down to grass : 
TenMsres, spring, 1870.^.* 

Bamfleld, spring, 1874 ^ 

Apple-tree field, spring, 1863 

Br, Gilbert's meadow, spring, 18M ....... 

Highfleld, spring, (t) UBtk.Jll 

Yeiy old grass land (the Fazk) 



Apr., 1870 
Oct., 1865 
Oot., 1881 
Mar., 1868 
lCar.,1882 

Peb., 1883 
ITeb., 1882 
Nov., 1881 
Jan., ie79 
Sept.,1878 
CFeD. and^ 
{Mar., 18765 



Per ct. 

.mi 

.1119 
.1012 
.1202 
.1124 

.1285 
.1509 
.1740 
.2057 
.1948 

.2406 



Perct. 



Per cent. 



1.039 
1. 079 



9.3 
10.7 



L154 



10.1 



2.41S 
2.408 

S.877 



lt7 
12.4 

18.7 



Bothamsted. 
Do. 
Do. 
Do. 
Do. 

Da 
Do. 
Do. 
Do, 
Da 

Do. 
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Table II. — Nitrogen and carhon in various soils — Continued. 



VAKIOTTS ARABLE SOILS IN GREAT BRITAIN. 





Date of soil 
sampling. 


Nitro- 
gen. 


Carbon. 


Carbon to 
one nitro- 
gen. 


Authority. 


Mr. Pront's farm : 




PcT ct. 

.170 
.107 
.171 

.220 
.130 


Per ct. 


PcT c^ntrn 


Vo picker. 
Do, 
Do. 

Anderson. 

Do. 

Do. 

Do. 
Voelcker. 


















Wheat 8oU : 

Midlothian - 




























.140 
.180 























UNITED STATES AND CANADIAN PRAIBIE SOILS. 



Dlinols, United States : 

No.l 




.300 
.260 
.330 
.340 
.247 

.303 

.250 
.261 
.187 
.618 
.428 






Voelcker. 

Do. 

Do. 

Do. 
Rothamsted. 

Da 

Do. 
Do. 
Do. 
Do. 
Do. 


































Saskatdhewan district, Northwest Territory, 








Forty miles from Fort Ellis, Northwest Terri- 












3. 42 
2.66 
7.58 
5.21 


13.1 
14.2 
12.3 
12.2 






BUSSIAN SOILS. 






.607 
.467 
.188 
,130 
.305 
.281 
.409 






C. Schmidt. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



























































FERTILITY DEPENDS ON THE MINIMUM QUANTITY OF ANY NECES- 
SARY CONSTITUENT PRESENT. 

As the soil is the source whence plants derive their mineral food, 
all the elements required for this nourishment have, in a certain sense, 
equal value, for if one of them is wanting in the soil, or present in 
a form not readily available by the roots, the plant will not flourish ; 
and so its fertility depends on the minimum quantity of any necessary 
constitutent present. 

WEIGHT OP A SOIL PER ACRE. 

The weight of soil on an acre of land is so enormous that even small 
proportions of plant food may amount to every considerable quantities. 
The weight varies with the porosity and the amount of sand and gravel 
the soil contains. 

The following table gives the specific gravity, the weight of 1 cubic 
foot of different soils, dry and wet, taken from the table in Professor 
Schtibler'B airticle ^<On the physical properties of soilSi" in the Journal 
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of the Eoyal Agricultural Society, vol. 1, p. 210, together with their ap- 
proximate weight per acre to a depth of 9 inches, equal to 32,670 cubic 
feet, iu totfs of 2,000 pounds. 

Table 111.— Tahle showing the apeoifio gravity , the weight of one cubic foot of different soils j 
dry and wet, according to Schiihler^ and the approximate weight per acre to a depth of 9 
inches (32,670 cubic feet). 



Kind of soiL 



Specific 
gravity. 



Weight 1 cubic 
foot. 



Weight per acre 9 
inches deep. 



SilicRons sand, occiirriiig in almost every arable soil.. 

Calcareous sand, frequently occurring along with si- 
liceous sand , 

Sandy clay, a combination of 43 per cent, of fine sand, 
"with 55 per cent, of clay , 

Loamy clay, a combination of 24 per cent, of fine sand, 
with 76 per cent, of clay 

Stiif clay, a combination of 10 per cent, of fine sand, 
with 90 per cent, of clay 

Clay, in the fine pure state, a combination of 58 per 
cent, of silica, 30.2 per cent, of alnminia, with 5.8 
per cent, ferric oxide 

Slaty marl 

Humus - 

Fertile garden m old 

Common arable loll , 



2.653 
2.722 
2.601 
2. 581 
2.5C0 



2.533 
2.631 
1. 370 
2.332 
2.401 



Dry,lba. 
111.3 

113.6 

97.8 

88.5 

80.3 



75.2 
112.0 
34.8 
68.7 
84.5 



Wet,lb». 
136.1 

141.3 

129.7 

124.1 

119.6 



115.8 
140.3 
81.7 
102.7 
119.1 



Dry, tons. 
1, 818. 0 

1,855.6 

1, 597. 6 

1,445.6 

1, 311. 7 



1, 228.4 
1, 629. 5 
568.5 
1, 122.2 
1,380.3 



Wet, tons, 
2, 22d. 2 

2, 308. 1 

2, 118. 6 

2, 027. 2 

1,953.7 



1, 891. 6 
2, 291. 8 
1, 334.6 
1, 677. 6 
1,945.5 



Thus .10 per cent, of any constituent, such as phosphoric acid, potash, 
&c., would amount to team 2,250 to 3,500 pounds, in 1 acre of soil 9 
inches deep. 

QUESTIONS often ANSWERED BY THE ANALYSIS OF SOILS. 

The results of soil analysis frequently give decided and satisfactory 
answers, according to Dr. Voelcker,* to the following questions; 

(1) Whether or not barrenness is caused by the presence of an injurious snbstancei 
such as sulphate of iron or sulphide of iron, occurring in peaty and clayey soils f 

(2) Whether soils contain common salt, lands flooded by sea water, nitrates or 
other soluble salts, that are useful to vegetation in a highly diluted state, but injuri- 
ous when they occur in land too abundantly ? 

(3) Whether barrenness is caused by the absence or deficiency of lime, phosphoric 
acid, or other important elements of plant food T 

(4) Whether clays are absolutely barren and not likely to be materially improved 
by cultivation, or whether they contain the necessary elements of fertility in an un- 
available state, and are capable of being rendered fertile by subsoiling, deep cnltiva- 
tion, steam plowing, and similar mechanical means T 

(5) Whether or not clays are nsefuUy burnt and used in that state as manure T 

(6) Whether or not the land will be improved by liming T 

(7) Whether it is better to apply lime, or marl, or clay, on a particular soil f 

(8) Whether special manures, such as superphosphates or ammoniacal salts, can be 
used, of course discreetly, without permanently injuring the land, or whether the 
farmer should rather depend upon the liberal application of farm-yard manure that he 
may restore to the land all the elements of fertility removed in the crops f 

(9) What kind of artificial manures are best suited to soils of various composition ? 

According to the same authority,! chemical analysis cannot supply 
any definite information in regard to barrenness of soils on the follow- 
ing questions : 

(1) Whether barrenness is caused by!defective drainage f 

(2) To what extent sterility is affected by a bad j>h7Sical condition of the land f 

(3) How far unproductiveness is affected by tne oUmate f 



* Jonxnal Eoyal Agiioultaral Society, vol. xiv, p. 338. tlWd, voL 1, 1865, p. 129. 
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(4) Whether a soil is barren simply becanse there is too little of it; or, 

(5) Whether it ia unproductive dmply because a thin surface soil rests on a stiff 



(6) What is e relative productiveness of different soils T 

OBJECTS AND INTEEPEETATION OP SOIL ANALYSIS. 

For a very full discussion of the objects and interpretation of soil 
analysis the reader is referred to an article on this subject in the Ameri- 
(;aii Journal of Science, vol. 22, pp. 183-197, by Prof. E. W. Hilgard, 
ai> well as to the report oh " Soil investigation," by the same author, 
CO] 1 tallied in the "General discussion of the cotton production of the 
United States," Tenth Census of the United States, 1880, vol. v, pp. 
07^1, of which the following is a summary : 

Tbe claim of soil analysis to practical utiUty has always rested on the general sup- 
position that, "other things beinc eqnal, productiveuess is, or should be, sensibly 
l»roportional to the amount of avauable plant food within reach of the roots during 
the period of the plant's development ; " provided, of course, that snch supply does 
not exceed the maximum of that which the plant can utilize when the surplus simply 
remains inert. This statement is, either tacitly or expressly, admitted by all those 
who have attempted to interpret soil analyses, and agrees with the accumulated ex- 
perience of agricultorists. 

Many attempts have been made to find solvents that shaU represent correctly the 
action of the plant itself on the soil ingredients, in order that conclusions might be 
made as to the present agricultural value of a given soil. From sulphuric and hydro- 
fluoric acids to water charged with carbonic acid, as used by Dr. D. D. Owen, the 
acid solvents have aU signaUy failed to secure even an approximation to the result 
desired, viz, a consistent agreement between the quantitative determination of the 
plant food fSdund in the several soils, and the actual experience of those who cultivate 
them. 

The ultimate analysis of soils, as attempted by the German experiment stations, 
under Wolff's initiative, by the consecutive extractions with acid solvents of differ- 
ent strengths, beginning with distilled water and endinff with boiling sulphuric or 
hydrofluoric acids, affords little or no clue to their agricultural value. Soil analyses 
do not, like the assay of an ore, interpret themselves to a layman ; a column of figures 
summing up to 100 or nearly so, opposite another column of unintelligible names does 
not convey much information to a farmer. 

In Europe and in the thickly settled portions of this country, the arable soils have 
nearly all been at some time subjected to [cultivation and to the use of fertilizers, 
thus veiling their original characteristics and rendering extremely difficult the taking 
of any sample of soil that shaU represent correctly, in all respects, the whole of any 
large field or district. In the greater portion of this country, however, we are able 
to procure samples of the virgin soil that even the plow has not touched and on which 
no manures have been applied. The virgin soil and its vegetation are the outcome of 
long ages of coadaptation by the process of natural selection ; and the settler is afforded 
a means of judging of the productiveness and durability of the land based upon the 
character of its vegetation. 

A soil naturally timbered with a large proportion of walnut, wild cherry, or, as at 
the South, with the ** poplar" or tulip tree, is at once selected as sure to be both 
productive and durable, especiaUy if the trees be lar^o. The black and Spanish 
oaks frequent only " strong soils," and an admixture of hickory is likewise beneficial ; 
t he occurrence of the scarlet oak lowers the land, and that of pine stiU more so, in the 
estimation of the settler. 

Having obtained the peroentaffe composition of a soil, how are we to interpret it 
to the farmer 1 What are *' hich"' and " low" percentages of each ingredient impor- 
tant to the plant, whether as food or through its physical properties f 

The first question is, naturaUy, whether all soils, having what experience proves to 
be high percentages of plant food when analyzed by the method given elsewhere, 
show a high degree of productiveness. This question can be unqualifiedly answered 
in the a£&mativein regard to virgin soils, provided that improper physical condi- 
tions do not interfere with the weSare of the plant. But it does not follow that the 
converse is true, and that low percentase indicates low production. 

For instance, we may have a heavy alluvial soil of high percentages and producing 
a maximum cro^ in favorable seasons. If this soil be mixed with its own weight, or 
even more, of coarse sand, thereby reducing the percentage one-half or less, it will not 
produce a smaller crop, but is more Ukely to produce the maximum crop every year, 
on account of improved physical conditions. If we compare the root system of the 
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plants grown in the original and in the diluted soil, we will find the roots in the lat- 
ter more fully diffused, larger, and better dereloped, not confined to the crevices of a 
hard clay, hut permeating the entire mass, and evidently having fully as extensive a 
sujpface contact with the fertile soil particles as was the case in the original soil. 
How far this dilution may he carri^ ©ut without detriment would vary with different 
plants and soils, and must largely he a matter of experiment. A plant capable of 
developing a very large root surface can obviously make up by greater spread for a 
t'siT greater dilution than one whose root surface is in any case but small. The former 
nourishes oven on poor sandy soils, whilst the latter succeeds and is naturally found 
on rich heavy ones only, although the absolute amount of plant food taken from the 
soil may be the same in either case. 

It is ob\iou8 that without a knowledge of the respective depths and penetrability 
of two soils a comparison of their plant constituents will be useless. The surface soil 
with its processes of nitrification, oxidation, carbonic acid solution, &c., in full prog- 
ress must always be distinguished from the subsoil in which these processes are but 
feebly developed, and where the store of plant food, in which it is generally richer 
than a surface soil, is comparatively inert. Hence the obvious importance of samples 
correctly taken and the necessity of intelligent and accurate observation on the spot. 

The concentration of the available portion of the plant food of soils in their finer 
portious has become a maxim. A strong soil is invariably one containing within 
reach of a plant a large amount of impalpable matter, although the reverse is by no 
ij[i6ans generally true. 

A comparison of the composition of soils of known productiveness, and character- 
ized in their natural state by certain invariable features of plant growth, soon reveals 
the existence of definite relation^, not only to the absolute amounts of certain in- 
gredients present in the soil, but also to theix relative proportions. No ingredient 
exerts in this respect a more decided influence than lime, its advent in relatively large 
proportion, other thiugs remaining equals changing at once the whole character of 
vegetation, so as to be a matter of popular remark everywhere. Only it is not popu- 
larly known, nor has it been definitely recognized by agricultural chemists thus i&T^ 
that it is the lime that brings the change. 

Tbe amount of the different soil constituents which may be considered 
the minimum consistent with fertility has already been given. 

ON THE aEOLOaiOAL OHAEAOTEB AND DISTRIBUTION OF SOILS IN 

THE UNITED STATES. 

Whilst there is a vast variety of detail in the character of the soils 
of this country in regard to both their physical properties and chemi- 
cal cdmx>osition, still they may be classified under the two heads of 
soils of transport and soils of disintegration, geologically speaking. 

SoiU of transport include, as has been previously stated, all drift and 
alluvial Materials which have been worn from other rocks by atmos- 
pheric agencies and transported to their existing positions by ancient 
glacial action, by winds, and waters. These embrace the majority 
of all soils occurring in the United States. 

Drift soils. — These occupy the principal portion of the States lying 
nortU of the Ohio and east of the Missouri Rivers. According to Pro- 
fessor Dana they occur "over all New England and Long Island, New 
York, New Jersey, and part of Pennsylvania, and the States west to 
the western limits of Iowa and Minnesota. Beyond the meridian of 
980 W., in the United States, they are not known. They have their 
southern limit near the parallel of 39° in Southern Pensylvania, Ohio, 
I ndiana, Ilhnois, and Iowa, whilst the northern is undetermined. South 
of the Ohio River they are hardly traceable." (Dana's Geology, p. 52S.) 

Without going into the details of the theory of ancient glacial action, 
which has given rise to a large amount of study and an extensive litera- 
ture, the term drift, as it is commonly employed in geology, includes 
the sands, gravels, clays of various composition and texture, and bowl- 
ders, more or less water-worn, all mingled in various proportions and 
of various degrees of fineness, which have been transported from places 
in higher latitudes by glacial action and deposited on the country rock 
in varying ti^c^ess. 
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The soils of this drift are usually gravelly, often stony, of variable . 
fertility, from the noted fertile lands of Ohio and Western New York to 
the barren portions of ITew England. As a whole, these soils grow 
liner as they go further southward and westward from New England 
and Western New York. When overcropped and worn out, as often 
happens, they recover when allowed to rest fallow several years by the 
decomposition of the mingled materials of which they are composed. 

Alluvial soils, — These are formed from the deposits of fine^ earthy 
materials, sediment, silt, or detritus, by running streams and rivers, of 
which we have such a notable example at the Mississippi's delta. " The 
amount of transportation going on over a continent is beyond calcula- 
tion, streams are everywhere at work, rivers, with their large tributaries 
and their thousand little ones, spreading among all the hills and to the 
sumirits of every mountain. And thus the whole surface of a conti- 
nent is on the move towards the oceans. The word detritus means worn 
out, and is well applied to river depositions. The amount of silt car- 
ried to the Mexican Gulf by the Mississippi, according to the Delta 
Survey under Humphreys and Abbot, is about of the weight of 
the water, or ^gVir bulk, equivalent for an average year to 

812,500,000,000,000 pounds, or to a mass 1 square mile in area and 241 
feet deep. (Dana's Geology, p. 648.) 

These constitute the "bottom lands,'' as they are called in the West. 
The Red River region, which has become famous as a wheat-producing 
country, lying partly in Minnesota and partly in Dakota, occupies the 
bed of an ancient lake, known to geologists as Lake Agassiz, and is com- 
posed of a black sedimentary soil, exceedingly fine in texture, and Very 
fertile and deep. This tract extends southward to Lake Travers, on 
the Red River, widening as it proceeds northward and extending on 
both sides of the river 60 or 60 miles wide where its bed leaves this 
country, and expanding to much greater width in Manitoba. 

The further westward soils of this class are found the less the amount 
of organic matter they contain, until in the valleys of California are found 
soils of great fertility which contain an exceedingly small amount. Of 
course such soils, as those of California just mentioned, are deficient in 
the faculty of storing up water for future use, and, however rich they 
may be in mineral constituents, yet in a dry region or one subject to 
periodical droughts, irrigation would have to be resorted to in order to 
get large yields of crops. 

Soils of disintegration. — These occupy the undulating parts of this 
country lying south of the drift, possessing every variety of character, 
both in regard to their chemical composition and physical properties, as 
their mode of formation indicates, arising from the disintegration of the 
subjacent rocks by atmospheric agencies. 

Where the underlying rock has been an impure limestone, containing 
much insoluble matter, the carbonate of lime has been slowly dissolved 
out by the action of the carbonic acid contained in the rain, leaving the 
insoluble matter behind. Such soils as that of the " blue-grass " regions 
of Kentucky are so formed, and are often of extreme fertility. (See the 
Kentucky Geological Reports for further details about this region, in- 
cluding the chemical analyses of its soils.) 

Professor Whitney states that some of the prairie soils of Iowa, par- 
ticularly those where the soil is of nearly Impalpable fineness, have 
been produced by the slow action of atmospheric agencies on beds of 
limestones which formerly occupied their places. In the course of time 
the soluble carbonate of lime was gradually dissolved out and carried 
away by the rivers and streams to the ocean, and a small amount of in- 
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soluble residue was left, forming the thick prairie soil of the reprion, 
which has since become blackened by the decay of subsequent abun- 
dant vegetation on it. (Iowa Geological Survey, vol. 1, 1858.) 

In the table lands of Oregon and Washington the underlying rock is 
volcaoic, and the soil arising from its disintegration is very fine in text- 
ure, dark in color, of great fertility, and judging from the soils of simi- 
lar origin found in the Ehine region and the Mediterranean in Europe, 
which have supported vineyards for many years, will probably prove 
very enduring and produce a great variety of crops. 

These two classes of soils run into each other by insensible grada- 
tions. 

The term " prairie soils ^ is most indefinite as commonly used, includ- 
ing soils of various origin. The prairie region of the West occupies a 
vast extent of country, extending over the eastern part of Ohio, Indiana, 
the southern portions of Michigan and Wisconsin, nearly the whole of 
Illinois and Iowa, and the northern portion of Missouri, and gradually 
passing in Kansas and Nebraska into the^^atns, or the arid and desert 
region which lies at the base of the Eocky Mountains. West of the par- 
allel of 970 and lOQo the country becomes too barren to be inhabited 
and worthless for cultivation. 

The region of the greatest cereal production of this country includes 
the most noted of the prairie soils, and is nominally in the drift region 
of geologists. Light clays and heavy loams are the best for wheat, 
though very heavy clays often produce good crops, both as to yield and 
quality, and lighter soils may yield a good quality, but deficient in 
quantity ; moderately stiff soils produce generally the best crops. 

HISTORY OF THE SOILS ANALYZED BY THIS DIVISION. 

During the past year over thirty-six soils were analyzed by this divis- 
ion. Thirty of these were analyzed completely and the results obtained 
will be found in Table TV. The remainder were only partially analyzed, 
and are not tabulated. 

This table is presented in the following pages, and the history of each 
soil is appended, to be found under its respective serial number : 



Table lY,—dn<ilyH$ ©/ mr-dried soih, hy Edgar Eichards. 



Soils marked. 



Serial nnmber . 



Percentage of: 

Hygroscopic moisture 

Insoluble silica 

Hydrated silica 

Soluble silica 

Sesquiozide of iron, FesOs. . . 

Aluminia, AJaOs 

Phosphoric acid, PaOs 

Lime, CaO 

Magnesia, MgO 

Potash, KsO 

Soda, NaaO , 

Sulphuric acid, SOal 

Chlorine, CI 

Carbonic acid, COa 

YolaiUe and organic matter. 



Total . 
Nitrogen, N . 



Praiiie soils from Daki^. 



Soils received from Hon. Joseph Jorgensea, U.S. land office. Walla Walla,, Wash. 



Soil 
marked 
A. So. 6. 



1611 



6. 275 

69. 335| 

.490 
4. 096 
7. 952 
.112 
.848 
.868 
.720 
.945 
.120 
.027 
.220 
8.905 



.324 



Soil 
marked 
B. No. 16. 



1612 



7. 800 
53. 415 
13. 620 
.460 
4. 608 
9. 930 
.112 
.852 
1.535 
. ,725 
.640 
.077 
.053 
.104 
6.171 



100. 102 



.179 



Sou 
marked 
C. No. 7. 



7.700 
39.555 
21.215 

.485 
3.264 
7,382 

,224 
3.«98 
2.m 

.745 
1.550 

.163 

,078 
2.530 
10. 175 



100.971 



.414 



Sandy soil 

from 5 
miles north- 
west of 
Umatilla, 
Oreg. 



1656 



,525 
78.602 

5.983 
,275 

3. 920 

4.608 
.192 

1. 338 
.703 
.440 

1.690 
.043 
.020 
.005 

2.045 



100. 479 



.044 



Surface in 

Grant's 
ranch, S. 24, 
T. ll,R.2i. 



Two feet of 
surface in 
Grant's 
ranch, S. U. 
T. 11, B. 25, 



1657 



1.300 
62.1^ 
17. 600 
.260 

4.800 

&738 
.192 

L433 
.659 
.495 

1. 560 
,052 
,015 
.002 

3.573 



100.844 



lfi58 



1.050 
62.640 
161 4® 
.275 

5.248 

6.818 
.224 

1.329 
.465 
.475 

1.070 
.060 
.020 
.116 

3.584 



100. 759 



.075 



T.8,E.26, 



1659 



l.BOO 
63.640 
16.105 

.470 
5. 056 
5.740 

.224 
2.099 
1. 411 

.545 

.830 



.110 
2. (MO 



19.969 



1.26, T.7, 
K.26. 



1660 



.675 
7L 685 
1L480 
.370 

4.256 

5.328 
.216 

1.418 
.973 
.535 
.045 
.052 
.020 
.090 

1.885 



99.828 



.140 



Between 
Takimaand 
Columbia 

River, 
middle of 
T. 8 N., 
E. 27. 



1.325 
67.576 
13.925 
.575 

4.736 

5. 510 
.224 

1.428 
.947 
.940 

L255 
.035 
.007 
.116 

1.S59 



S. 12, T.8, 
Ii.28. 



1. 125 
64.S60 
16. 185 
.385 

4.768 

6. 238 
.224 

L449 
.991 
.700 
.700 
.129 
.014 
.000 

2.600 



Soil 
rect'ivcd 
from 
K.E. Smith. 



100.157 I 



100. 368 



.224 j 



.067 



Union Pier, 
Berrien 
County, 

Michigan. 



2550 



8. 300 
38.955 

7. 575 
.135 
.060 

3.775 
.715 
.967 
.267 
.180 
.344 
.275 
.249 

1. 389 
36. 186 



100. 272 



1.148 



Air-dried soil contains: 

. Coarse gravelj , 

Fine material , 



34. 92 
65.08 



Table IV. — Analyms of air-dried smh, ly Edgar i?icftard«— Continued. 



i Soil received from J esse 
H. Blair. 



8eil8 mazk«(L 



Ivebanon, Boone Couiity , 
Indiana. 



Soil. 



Sbbsoil. 



Soils received ftom "William CartiF^rigbt, Oawego, N. T. 



South ield. 



Southeast 
coiner. 



Al. 



Southwest 
comer. 



Northeast 
comer. 



A3. 



KorlhwoBt 
comer. 



A 4. 



North field. 



Southeast 
corner. 



B5. 



Northeast 
comer. 



B6. 



Northwest 
corner. 



B7. 



Hart's field. 



East end. 



C8. 



West end. 



Serial iiinaber 

FfiEeeBt«geef: 

Hygroscopic moisture 

iBtohiMe silica ........... . 

SfdxBted silica 

Soluble silica 

Sesqnioxide of iron, FeaOs .. 

Almnnia, AlaOs 

Phosphoric acid, PsOs 

liime, CaO 

Mangesia, MgO 

Potash, KjO 

Soda, Na,0 

Solphnrio acid, SOs 

Chlorine, CI 

Carbonic acid, COs ^ 

Volatile and organic matter 

Total 

Nitrogen, N 

Air-dried soil contains : 

Coarse gravel 

Fine material 



2551 



2552 



2553 



2554 



2555 



2556 



2557 



2558 



2560 



5.300 
58.175 
10.970 
.290 

2.272 

6.397 
.041 

1. 387 
.771 
.510 
.725 
.300 
.014 

1. 260 
12. 165 



3.975 
62.050 
12.965 
.215 
2.720 
7.583 
.127 
1.280 
.872 
.575 
.280 
.223 
.011 
1. 104 
5. 221 



3. 950 
78.195 

3.995 
.190 
2. 432 

4. 015 
.023 
.350 
.389 
.320 
.165 
.172 
.011 
.653 

5. 622 



3.025 
80.965 

4. 490 
.205 

2.368 

3. 740 
.052 
.440 
.501 
.425 
.215 
.138 
.011 
.180 

3. 370 



5.475 
7&560 

3. 210 
.495 

1.952 

2.885 
.023 
.350 
.274 
.305 
.220 
.189 
.014 
.166 

6.134 



1.825 
82.250 
4.720 

.155 
2.592 
3.368 

.050 

:gj 

.595 

,m 

.200 
-007 
.102 
2.923 



5.525 
69.135 

5.975 
.335 

2.976 

5.234 
.010 
.753 
.555 
.400 
.990 
.318 
.614 
.302 

7.798 



5.890 
61. 575 

9.025 
.177 

3.360 

6,872 
.048 

1.873 
.868 
.475 

1.010 
.103 
.011 

1. 283 

8.617 



1. 440 
74.160 

8. 165 
.170 

3.200 

4.922 
.038 
.535 
.642 
.480 

1.370 
.069 
.014 
.605 

4.645 



2.885 
70. 035 
3.505 
.120 
3.296 
5.468 
.176 
.683 
.793 
.530 
.830 
.086 
.018 
1.239 
5. 511 



100. 577 



100. 101 



100. 482 



100. 125 



100. 252 I 



100. 320 



100. 187 



100. 455 



300. 175 



.252 



.156 



.162 I 



.109 



.313 



.153 



.204 



9.64 
90. 36 



23.53 
76.47 



32.04 
67.96 



31.86 
68.14 



19.40 
80.60 



30.00 
70.00 



37. 73 
62.27 



39.00 
61. 00 



48.10 
51.90 



36. 00 
64. 00 



Table IY. — Analyeit of air-dried soiUf hy Edgar Sioharda — Continued. 



Boils marked. 



Soils received from F. Seip, Alexandria, liapides 
Parish, Louisiana. 



AllnTial 
new land, 
1 year 
cleared. 



Allnvial 
mediam or 
chocolate, 
20 years in 
cultivation. 



No. 1. 



Allnvial 
red clay, 3C 

years in 
cmtivation, 



No. 2. 



Allnvial 
hottom 
land front, 
and sandy, 
50 years in 
cultivation. 



No. 3. 



No. 4. 



Soil received from 
Mrs. William Waters, 
Alexandria, La. 



Creek 
bottom low- 
land, 16 
years in 
;cultivation. 



Green label, 
No. 1. 



Green label, 
No. 2. 



Pinehill 
land. 



Soil received 
from William Harris, 
Louisiana. 



Alluvial 
bottom 
land front, 
and sandy. 



White la- 
bel, A. 



Serial nnmber.. 



2574 



2575 



2576 



2577 



2579 



2581 



PeiDentage of: 

Hygroscopio moisture 

Insolnble silica 

Hydrated silica 

Soluble silica 

Sesquioxide of iron, FeiOi . 

Alumuia, AltOs 

Phosphorio acid, PxOs 

Lime, GaO . 



Magnesia. MgO 

Potash, KfO 

Soda, Na^ 

Snlphurio acid, SOg 

Chlorine, CI 

Carbonic acid, CDs 

Yolatile and organic matter. , 

Total 



4.235 
47. 351 
2L231 
.155 
4.384 
10.096 
.160 
L165 
2.169 
1.470 
.780 
.086 
.014 
.549 
6.451 



2.000 
62.968 
15.817 
.164 
3.200 
7. 156 
.144 
2.060 
1.066 
.930 
.700 
.069 
.011 
L336 
2.639 



2.650 
48. e79 
22. 391 
.065 
4.544 
10. 213 
.193 
.836 
2. 547 
L940 
. 915 
.052 
.014 
L713 
3. 462 



.675 
77. 920 

9.080 
.035 

2.240 

4.127 
.113 
.414 

1.131 
.805 
.730 
.052 
.018 
.940 

L735 



L625 
7& 647 

9.498 
.030 

1.440 

5.333 
.097 
.185 
.346 
.430 
.745 
.052 



4.187 



.375 
91. 157 

3. 045 
.020 
.800 

1. 840 
.000 
.111 
.090 
.165 
.460 
.027 
.032 
.308 

2.142 



.700 
83.854 

6.313 
.030 

1.700 

3. 030 
.080 
.371 
.839 
.745 
.650 
.054 
.014 
.275 

1. 650 



100.296 



100.260 



100. 410 



100. 572 



100. 365 



Kitrogen, N.. 



.209 



.ISO 



.137 



.078 



.140 



.059 



.073 



Alr>dried soil contains: 

Coarse gravel 

Fine material 



.72 
99.28 



0.00 
100.00 



0.00 
100.00 



0.00 
100.00 



0.00 
100.00 



5. 00 
95.00 



0.00 
liO.OO 
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PRAIRIE SOILS FROM DAKOTA. 

1611-1613. These soils were forwarded to the Depstrtment in July, 
1882, unaccompanied by any letter or other means of identification from 
the person who sent them } their analysis was begun in expectation that 
some information concerning them would come to hand before they 
were finished, but all attempts to find out the sender have so far proved 
unavailing. 

SOILS FROM UNITED STATES LAND OFFICE, WALLA WALLA, WASH. 

Seven samples of soil were sent by Hon. Joseph Jorgensen, United 
States land office, Walla Walla, January 6, 1884 : They were taken 
from various points of a section of unsettled country, lying between 
the Yakima and Columbia Elvers, and west of Wallula, on the Northern 
Pacific Eailroad, comprising about 1,300 square miles of gently rolling 
plateau — ^from 500 to 1,000 feet above the sea-level — the only drawback 
beiug a lack of running streams of water on any part of it, and but few 
natural springs. Water is reached at varying depths, from 14 to 80 feet. 
It is covered, however, with a fine bunch grass, which is accepted here 
as indubitable proof that the smaller grains will grow to maturity and 
perfection. This year (1885) there are some fine crops of wheat on it." 

The samples were takeu from "1 to 5 feet " in depth, the soil beiug 
I decomposed basalt from 3 to 100 feet deep," and the subsoil is 

' basaltic rock.^ No timber is found on it, the prevailing growth being 

' bunch grass and sage bush." 

1656. Sandy soil from 5 miles northwest of Umatilla, Oreg. 

1657. Surface soil in Grant's Eanch, Sec. 24, T. 11, E. 24. 

1658. Two feet of surface soil in Grant's Eanch, Sec. 24, T. 11, E. 25. 

1659. Soil from T. 8, E. 26. 

1660. Son from Sec. 26, T. 7, E. 26. 

1661. Soil from middle of T. 8 K., E. 27, between the Yakima and 
;olumbia Eivers. 

1662. Sou from Sec. 12, T. 8, E. 28. 

These are samples of virgin soils and contain a large amount of the 
lost important soil constituents, as phosphoric acid, lime, potash, &c., 
nd should produce abundant crops under favorable climatic conditions. 
Q their contents of nitrogen, however, they are, with the exception of 
Fos. 1660 and 1661, somewhat deficient, and this would indicate that 
mmoniacal manures would have to be applied in the future, if, by ex- 
3ssive cropping, the soil should become unproductive. 

SOIL FROM N. E. SMITH, UNION PIBB, BEBBIEN COUNTY, MICHiaAN. 

2550. The sample of soil was sent by Mr. Smith December 10, 1883. 
he sample was taken to a depth of " 10 inches from a portion of the 
verted furrow." The field is "flat" and the depth of the soil "like 
imple is from 8 to 30 inches." The subsoil " to a depth of 2 feet is 
nd filled with the infiltration of the surface ; this sand in places has 
any small flat stones resembling pieces of broken oyster shells in 
lape but flinty in character." The timber was " yellow pine and larch, 
led with a dense growth of alders, tag and black, and blueberries ; 
e surface was covered with moss 2 feet deep." 
The following crops have been raised : 

Dats, good straw, light grain. Buckwheat, 25 to 30 bushels to the acre. Com not a 
3ce8s. Potatoes, one hundred and one in a hiU, but none larger than a wakint. 

12 Aa— '85 
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Cabbages, radishes, melons, squashes, and beans have succeeded. My largest expe- 
rience is with onions from the seed; the first year, after getting 2 inches high, many 
turned yellow on tbp and finally died ; second year they were better, and third year 
good. 

In regard to manures used : 

In plats as follows : First year, ashes and lime, fresh slaked ; ashes 200 bushels to 
the acre, lime 2 tons to the acre ; crop failed. Same plat, second year : Hen drop- 
pings at the rate of 10 cubic yards per acre, composited with plaster, and just previ- 
ous to application mixed with twice their bulk of white-ash ashes. Yield, 300 to 40C 
bushels per acre. Third year : Garden City phosphate, 1,000 pounds per acre. Yield 
improved. This year (1885) applied nitrate of soda 150 pounds, Garden City plios 
phate 800 pounds per acre ; the crop is of fair promise in the main, but there are spots 
where a good stand has disappeared ; in these barren spots there will be found smal 
patches of fine onions marking the spot of a fire. The original plat, treated this yeai 
as above, -low (July) promises a fine crop. This year I have taken in new groun<: 
with the a - ove-stated results. 

The sample was dried to make it more secure when sent through the mail. 

This sample, as the most casual inspection of the analysis will show 
contains an enormous amount of organic matter, and to this may be at 
tributed the poor success met with in raising crops, as nothing is mor\ 
injurious than the action of the organic acids, arising from the decay o 
the organic matter in the soil, on vegetation when they are present ii 
excess. For, however fertile the soil may be in other respects, unti 
this excess of humic acids is neutralized or otherwise got rid of, the proj-: 
pect of raising remunerative crops is very slight. The remedy lor sue 
a state of affairs is a heavy dressing of lime, from 2 to 5 tons of quiet 
lime per acre, depending on the quantity of the organic matter present 
that is, from .05 to .5 per cent, by weight of the cultivated soil. Th 
lime or marl used has the power of neutralizing the humic acids. Bun 
ing might also be resorted to, but the use of lime will probably, in sue 
cases, prove more beneficial. The lime should be used as a top dresi 
ing, as it has a strong tendency to sink into the subsoil, and so it shoul 
not be plowed in, but kept as near the surface as possible. The groun 
should be plowed first, then the lime spread and simi)ly harrowed ij 
This dose of lime must not be repeated yearly, but at intervals of six < 
eight years 1 to 2 tons of lime made into a compost may be used. It 
best applied in the early winter, so that the lime may work into the su 
face before the spring growth commences. 

The amount of nitrogen and of phosphoric acid is very large, and th: 
of lime, of i)otash, and soda is abundant for the raising of any crop wh( 
the excess of organic acids has been destroyed. With the excepti( 
noted, the analysis shows this soil to be a very fertile one, containii 
an abundant supply of all the necessary plant constituents. 

SOIL AND SUBSOIL FROM JESSE H. BLAIR, LEBANON, BOONE COUNT 

INDIANA. 

2551-2552. The samples were sent January 5, 1884, having been tak 
on September 12, 1883, ''from what is popularly called a prairie regie 
but what is thought to have once been a lake, in the northern part 
Hendricks County; it was dry and very difficult to get a good samp 
The samxde of soil was taken by digging a hole an inch square, then sb^ 
ing a slice downward, about G inches deep. The sample of subsoil \v 
taken from the next G inches below the surface sample. The soil is ri( 
solid, and about 18 inches deep, and in a meadow of timothy grass. T 
subsoil is tough clay, about 3 feet deep, then sand or gravel. No ti 
ber, a swamp or wet prairie, and lately redeemed. Ko manure has be 
used." The. following crops were raised: Corn, 75 bushels per aci 
large yield of broom corn, then a large yield of hay. It produce} 
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heavy crop of grass ; wheat does fair the corn is not as good as clay 
lands yield. 

The analyses show that an abundant supply of the necessary plant 
constituents are present, and that the soil should be very fertile. The 
iimount of nitrogen in the soil is very large. 

SOILS FROM WILLIAM CARTWRiaHT, OSWEGO, N. Y. 

2553-2561. Samples taken from three distinct fields on which an acre 
of sugar beet was grown in 1883, were sent December 24, 1883. Samples 
Nos. 2553-2556, marked ^'A, 1, 2, 3, and 4,'^ were taken from '^a square 
two-thirds-acre plot at different points, SE., SW., NE., NW. of the ficUl." 
Samples ISTos. 2557-2559, marked B, 5, 6, and 7," were from a trian;^u- 
lar one-third-acre plot," taken at the different angles. The two remaiu- 
ing samples, Kos. 2560, 2561, marked "C, 8 and 9,'^ were from "a field of 
sugar beet a mile distant " from the other two fields, " cultivated by 
another party, on a rectangular plot of half an acre; the samples being 
taken at the ends, E. and W. of the rectangle. " 

"The general character of all the fields was a gentle slope, enough to 
turn water readily. The samples were cut out with a spade a couple 
of weeks after the crop was gathered, each about 6 inches wide and deep; 
the soil of field A was 8 to 10 inches deep ; that of field B probably 1 
foot ; field 0 was rather stony soil, 8 to 12 inches deep. The subsoil of 
all the fields was hard-pan, with large stones and bowlders imbedded. 
A subsoil plow was used in preparing fields A and B. Ko timber was 
grown on the fields; the woods adjacent, I believe, were maple. The 
land has been under cultivation for years. Fields A and B had been 
heavily manured in the spring of 1882 with barn-yard manure, and an 
excellent crop of corn and beans gathered that year. A succession of 
rotating crops had been taken previously from these two fields, but I 
have not the statistics concerning them. No manure was directly ap- 
plied previous to beet planting on A and B, but I was informed that on 
field C barn-yard manure was strewn midway between the beet rows, 
which were 30 inches apart. In fields A and B, after harrowing and 
rolling, the seed, sugar beet was sown, part by hand and part with a 
wheelbarrow drill, in rows 18 and 20 inches apart on the 4th and 9th of 
May, 1883. All work after hoeing, thinning, and weeding was entirely 
by hand. The crop weighed nearly 18 tons.'' 

The analysis of the beets grown on these different fields is as follows :* 



Analysis of sugar heels from William Cartwright, Oswego, N. Y. 



Variety. 


No. of anal- 
ysis. 


1 No. of beets 
taken. 


Total 
weight. 


Weight 
without 
nock. 


Saorose. 


Glucose* 


Ash. 


Purity. 




1 
4 
5 
tJ 
11 


5 
5 
5 
5 
6 


KUos* 
2. 838 
2.457 
2. 77G 
2. 795 
2.915 


Kilos* 

(t) 

2.238 
2. 610 
2.540 
2. 810 


Per cent. 
12. 12 
15. 34 
15. 32 
15. 20 
12.7«t 


Per cent. 
.29 
. 17 
.16 
.12 
.40 


Per cent. 

1. 022 
.755 
.862 

1. 061 
.897 


Coef. 
74.6 
83.0 
85.0 
82.0 
79.0 



* A kilogram is equal to 2.2 ponnds. t Not taken. 



The analyses of these soils show the great difficulty of obtaining a 
sample of soil from a field which shall represent its average quality, 
unless the greatest care is taken. 



* Chemical division, BuUetin No. 3, 1884, p. 26. 
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In regard to the analysis, !N"os. 2553-2556, taken from the south 
field at different corners of the plot, the three samples, A 1, 2, and 4, 
contained practically the same amount of coarse sand and gravel, whilst 
A 3 has about 10 per cent. less. All four samples show that the soil is 
deficient in phosphoric acid and lime, and probably would be much 
benefited by the use of a lime phosphate or similar fertilizer ; its con- 
tents of other soil constituents are ample for fertility. 

The samples Nos. 2557-2659, taken from the north field, show that 
this soil is likewise deficient in phosphoric acid, but is richer in its con- 
tents of lime and nitrogen and in other constituents similar to that 
of the south field. The amount of gravel also varies in the different 
samples. 

The two samples, Nos. 2560 and 2561, taken from Hart's field, differ in 
their content of eoarse gravel, but contain an abundance of phosphoric 
acid and other soil constituents. 

For the purpose of comparing soils on which such sugar-producing 
plants as sorghum and sugar beet have been grown, the analyses made 
by Mr. Clifford Eichardson, in 1882 and 1883, may be referred to.* 

SOILS FROM RAPIDES PARISH, LOUISIANA. 

2574-2577. Soils from the cotton plantation of F. Seip, situated on 
Bayou Eapides, near Alexandria, Eapides Parish, Louisiana: 

An of these four samples were taken from the same plantation, and their differences 
simply arise &om the greater or less distance from the water-course in which the 
plantation Ues ; near the stream the soil is lighter or sandier ; as it recedes it becomes 
heavier, nntil finaUy the red clay soil is reached. The land is a part of what is 
known as the " bottom " or allnyial lands of the Red River Valley. These lands are 
level, having but a slight elevation above tide water, and in their native state cov- 
ered by a growth of heavy timber or forest. They lie near the Red River, and are 
drained by smaller streams or bayous running into the Red. The principal timber 
growth is sweet gum, various kinds of oak, ash, hackberry, sycamore, ebn, mulberry, 
pecan, cotton wood, &c. Trees are often from 3 to 6 feet in diameter, and a height of 
75 feet is not uncommon. Some of the land has been recently cleared, whilst other 
parts have been for many (seventy or more) years in cultivation. 

The samples were, in every instance, taken to a depth of 6 inches and 6 inches 
square, or as near that as practicable. The character of the soil for some 10 feet or 
more is principaUy a red clay, with an occasional mixture of clay and sand. The sur- 
face for a few in(£es is a black mold, arising from the decay of vegetable matter, the 
leaves of the forest, Sto, Beneath the red olay is generally found a bine or grayish 
clay. 

The crops grown consist of com and cotton, the latter principaUy. The yield 
would average in the past fivp years 250 pounds of lint cotton per acre ; under favor- 
able conditions of weather aiid good culture, 500 pounds and over were obtained. 
Corn would average about 25 to 30 bushels per acre. No manure was used. 

2574. This sample was taken from a "field of some 8 or 10 acres but 
one year cleared, the remainder, 300 acres in extent, being heavily tim- 
bered, but of a similar formation.^' 

2576. This soil has been twenty years in cultivation and proved very 
fertile, and is a sample of medium or " chocolate" land. 

2576. This soil has been longer in cultivation than either of the two 
preceding, viz, thirty years, and is a specimen of the fertile red clay. 

2577. This is a sample of the pront and sandy aUuvial lands, and has 
been fifty years in cultivation, producing a somewhat smaller crop than 
In o. 2575. 

2579-2580. Soils from Mrs. William Waters, samples collected by Mr. 
H. B. Cummings, Alexandria, La. 

* Investigations of Sorghum as a Sugar-producing Plant ; season of 1882. Special 
report, pp. 58-64. 



BEPOBT OF THE CHEMIST. 



181 



2579. This is a sample of what is known as " creek bottom land,'* 
having been taken from Flaggan Creek, near Alexandria, La.: 

The term is applied to the narrow belts of land bordering on each side of the small 
creeks in the pine hills. In this particular locality the lormation extends on both 
sides of the creek over a thousand acres. Owing to its slight elevation these lands 
are subject to overflow ; the ground is slightly undulating, and situated within a few 
hundred yards of the creek, into which it easily drains. The soU is generally thin, 
not more than 12 inches deep. The subsoil is stiffer and soon becomes a thick bluish 
clay, intermingled with sand and gravel. The principal forest growths are white 
oak, hickory, beech, ash, and magnolia. 

The sample was taken from a field of 20 acres, which has been sixteen 
years in cultivation in corn, cotton, and oats. Tield from 30 to 40 
bushels of corn and from 200 to 300 pounds of lint cotton. No manure 
has been used except by planting peas in the corn. 

2580. This was taken from " a field in the pine hills, back of the creek 
lands, and is a fair specimen of these lands, which embrace three-fourths 
of the area of this parish. The lands are high, rolling, and heavily tim- 
bered with pines, Pinus jpalustrisj and are not much valued for cultiva- 
tion. The lands being hilly are easily and naturally drained into the 
creeks. The field from whence the sample was taken has been culti- 
vated in corn, cotton, and oats, with light yields. In good seasons not 
more than 10 to 16 bushels of corn and 100 to 126 pounds of lint cotton 
per acre have been produced. The soil is only a few inches deep, and 
the subsoil consists of sand, gravel, and clay.'' 

2681 and 2682. Soils from the plantation of William Harris, on Ba^u 
Bobert, near Alexandria, La. 

These soils are of the same formation as those taken from Mr. Siep's 
plantation, and possess similar characteristics, being alluvial bottom 
lands of the Red River Yalley. 

In regard to the analyses, i^os. 2674 and 2676, the samples agree very 
closely in their contents of the more important soil constituents, viz, 
phosphoric acid, potash, lime, &c., though the amount of nitrogen in the 
former is nearly double that in the latter, which might be expected 
from a virgin soil. 

Nos. 2576 and 2677 show a less amount of potash, phosphoric acid, 
and nitrogen than No. 2674, owing to their having been under cultiva- 
tion for a longer period, and no attempt having been made to keep up 
the supply by the use of manures. As far as chemical analysis is con- 
cerned, all these soils are rich enough in all the necessary soil constitu- 
ents for the continued raising of abundant crops, though the continued 
cropping, year after year, without the use of manure is not to be recom- 
mended if an abundant yield is to be maintained. A moderate appli- 
cation of farm-yard manure, or the ashes of the cotton plant and seeds 
mixed with lime would certainly result in an increased yield. 

The sample of creek bottom land, Ko. 2579, is deficient in its contents 
of lime, and the application of this fertilizer would undoubtedly increase 
the productiveness of the land. In other respects it is suflSciently rich. 

The analysis of the sample of pine-hill land, Ko. 2580, shows the com- 
plete absence of phosphoric acid and a great deficiency of lime ; in fact 
it is nearly all pure quartz sand. It would seem to be a hopeless task 
to bring such soils to any degree of profitable fertility, as there is a 
general deficiency of the most important plant constituents. The con- 
tinued application of such fertilizers as South Carolina phosphates, 
containing both lime and phosphoric acid and farm-yard and cotton- seed 
manures, with the admixture of some of the red clay soils, would in the 
Qomrse of time greatly improve such lands, and as they cover nearly 
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three-fourths of the area of this parish, some such course as above indi- 
cated will have to be adopted. The mere application of lime in liberal 
quantities would have a beneficial effect. 

The application of lime to the soils, Nos. 2581 and 2582, from Mr, Will- 
iam Harris, would increase their fertility, as they are somewhat defi- 
cient in their contents of this constituent. 

H, W. WILEY, 

Chemist. 

Hon. KORMAN J. OOLMAN, 

Commissioner. 



REPORT OF CHIEF OF DIVISION OF FORESTRY. 



: I respectfully submit the following report of the work of the 
Division of Forestry for the past year. 

The act of Congress under which this division of the Department of 
Agriculture is organized defines its work as that of ascertaining the 
annual amount of consumption, importation, and exportation of timber 
and other forest products 5 the probable supply for future wants ; the 
means best adapted to the preservation and renewal of forests ; the in- 
fluence of forests upon climate, and the measures that have been suc- 
cessfully applied in various countries for the preservation and restora- 
tion or planting of forests." 

In the working of this division a liberal construction has been put 
upon this act, and the endeavor has been made to do whatever might 
promote the interests of forestry in our country. The limited appro- 
priations made for the division have not allowed it to make its inves- 
tigations as extensive or complete as is desirable. The pettiest king- 
doms and even duchies of Europe, not so large in extent as some of our 
States, expend annually in the care and management of their forests 
and in investigations relating to them, sums far larger than are appro- 
priated by our Government for similar investigations relating to an area 
of almost continental extent. With the means at our disposal, however, 
valuable knowledge has been gained, the publication of which has 
already been of much service to the people. The annual reports of this- 
division, and the four volumes of its special reports, embody a large 
amount of information in regard to forestal matters both at home and 
abroad. In some directions these reports are exhaustive, and have been 
received as authoritative in regard to the subjects to which they relate. 

EXHIBITION OF WOODS AND WOOD-PRODUCTS AT NEW ORLEANS. 

At the beginning of the year I undertook, in connection with the 
Superintendent of Buildings and Grounds, and under the act of Congress 
providing for contributions from the various Departments of the Govern- 
ment to the Centennial and Cotton Exposition at New Orleans, to pro- 
mote the interests of forestry by procuring and sending to that exposi- 
tion a collection of useful articles which are manufactured from our 
various native woods. The object was to impress upon the minds of 
visitors to the exposition, by placing before them a large collection of 
such articles in one view, a conviction of the great variety of our woods 
and their practical value as furnishing us so many useful and even in- 
dispensable articles of daily employment. For this purpose I visited, 
in person, several of the wood-working establishments of the Eastern 
States and reached others in different places by means of correspond- 
ence. Mr. Saunders was able, by correspondence and through agents, 
to reach many other factories, and thus a quite extensive collection was 
secured. I believe this proved one of the most attractive exhibitions 
at New Orleans. It conveyed information also of permanent value. It 

. (183) 
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showed even those most ignorant in regard to the number and value of 
our woods how dependent we are upon them for many of the conven- 
iencies of life, and how deserving the fofests are of protection. 

TREES ON THE WESTERN PLAINS. 

As showing the practicability of successful tree culture in the arid 
legions of the West, where such culture has been pronounced by many 
to be impossible, one of the field agents of the division transplanted 
several hundred trees of various kinds from the western portions of 
Kansas and Nebraska, and even from regions beyond, where they had 
been artificially planted, and set them out upon the exposition grounds 
at New Orleans^ there to put out their leaves aifresh, thus giving occu- 
lar demonstration that trees will grow, because trees do grow, under 
what many have regarded as forbidding conditions. Within a few years 
many millions of trees have been planted in portions of Kansas and 
I^ebraska which before were nearly if not quite destitute of trees, and 
they have grown and flourished. The established fact that trees, val- 
uable for fruit, for shelter, and for timber, can be successfully cultivated 
on much of what has been called the Great American Desert is of 
great practical importance from an agricultural point of view, and will 
be the means of attracting settlers to that region who otherwise would 
turn away from it. It does not follow, because any portion of the 
country is now or has been for a long time treeless, that it must remain 
so, or that this is its natural condition. We know of places now barren 
deserts which once were fertile and abounded in trees. The hand of 
man has brought them to their bare and barren state. And as the 
hand of man has done this, so it can restore to them, in many cases at 
least, their verdant covering by restoring to them the proper safeguards 
and conditions of tree growth. But little of the earth's surface, certainly 
.within the temperate and equatorial regions, is naturally doomed to 
sterility. France and Germany have reclothed with trees large dis- 
tricts of drifting sands, and in our own country the dwellers upon Gape 
Cod, which is to so great extent a barren sand area, though in early 
times well clothed with forests, have found it comparatively easy to es- 
tablish there groves of the pine 5 and the pine once established as a shield 
from the salt spray and violent winds of the ocean, other trees, such as 
flourish in the same latitude, can be added to the pines. It is impossible 
to say as yet where a tree cannot be made to grow. 

NEW VOLUME OF REPORTS ON FORESTRY. 

Early in the year a new volume, the fourth in the series of Eeports 
on Forestry, was published, embodying in part the results of the in- 
vestigations made by this division during the two preceding years. 
Among the more important contents of this volume may be mentioned 
a very full report from six of the prairie States in regard to the success 
which has attended tree-planting there. This report was made from 
information received in reply to thousands of circulars sent to all parts 
of those States. The replies received were tabulated and digested, and 
so arranged as to convey specific information, easily referred to, in re- 
gard to each county in the States from which reports were received. 
This, of course, was but a gleaning of the wide field presented for in- 
vestigation. It was, however, an approximate exhibition of the adap- 
tation of various trees to particular localities which may be of much 
service to planters in the future, enabling them to avoid mistakes by 
availing themselves of past experience. 
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Another report, compiled in a similar way, presented an exhibit of the 
extent to which the native forests of the country have been cleared off 
and for what purposes, the damage occasioned by forest fires, and other 
facts relating to the subject. By means of a graphic chart, the steady 
and rapid destruction of the forests in one State, in regard to which we 
have special official information, was shown for a period of nearly thirty 
years. As no causes of forest destruction have been in operation iu 
this State which have not been at work in other and neighboring States, 
the chart T^as made with the presumption that it would fairly represent 
the forest condition of a considerable region respecting ^hich we can- 
not procure the same oflQcial evidence that is furnished in the case of 
the particular State referred to. 

CONSUMPTION OF WOOD FOR BAILROAD TIES. 

A very complete and exhaustive report was made also in regard to 
the consumption of the forests for the purpose of furnishing ties for 
the 150,000 miles of railroad existing in 1884. The report shows the 
amount and kinds of wood used by the several roads from which infor- 
mation could be obtained, comprising about 63 per cent, of all. The 
sources from which the ties were procured are also specified, the season 
of the year in which ttiey were cut, and their ascertained durability. 
From the information obtained, it appears that to furnish the requisite 
ties has required the available timber growing on an area equal to that 
of the States of Ehode Island and Connecticut, and estimating that 
ties need to be replaced by new ones once in se^ en years on the aver- 
age, there would be required annually for this purpose the available 
timber growing on 565,714 acres. Allowing again that a growth of 
thirty years is iiecessary to produce trees of proper dimensions for ties, 
it would require 16,971,420 acres of woodland to be held as a kind of 
railroad reserve to supply the annual demands of the existing roads, to 
say nothing of the demands of new ones. This is between 3 and 4 per 
cent, of the woodland of the TJnited States, exclusive of Alaska. 

MAPLE SUGAR INDUSTRY. 

Another complete and valuable report contained in the volume referred 
to was one on the sugar product of the maple tree. From this it will be 
seen that, reducing the maple sirup made to its equivalent of sugar, the 
total product of sugar from the maple for the census year was 50,944,445 
pounds, or a little more than one-twelfth of the entire sugar product of 
the country, including that from both sorghum and the sugar-cane. Of 
the granulated sugar made in the country, that from the maple forms 17 
per cent. 

This is an 'important showing. The sugar maple is one of the most 
widely distributed of our native trees, and is especially at home through- 
out a large part of the northern portion of the country, abounding where 
the sorghum will not ripen. The sugar from the maple is identical in 
composition with that from the cane. It can be produced at compara- 
tively little expense. Experience seems to show that the sap taken 
from the trees during the brief sugar-making season does not percepti- 
bly affect the vitality of the trees or lessen their ultimate value for fuel 
or timber, for which purposes the maple ranks very high. The produc- 
tion of sugar takes place, also, at a comparatively leisure season of the 
year, when hardly any other business is claiming attention. The fuel 
necessary for the reduction of the sap to sugar is scarcely^ if at all, more 
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than can be supplied by the proper clearing up of the forest or grove 
and the removal of fallen branches o^ the refuse left in the usual cutting 
of fuel for home use or for market. There is no expense of planting and 
cultivation, as in the case of the cane or of sorghum. The production 
of whatever amount of maple sugar is made may be considered, tbere- 
fore, as almost clear gain. And the production may be indefinitely ex* 
tended. It may be carried on upon a large or small scale and upon any 
farm or homestead, even where there are but few trees. It is eminently 
a home or domestic industry, attended with but little expense, and of 
manifest advantage. Vermont now produces sugar and sirup to the 
amount of more than 12,000,000 pounds a year, or about 36 pounds for 
each of her inhabitants. She might easily double this amount, not to 
say increase it fivefold. There are twenty of our States at least in 
which the manufacture of sugar from the maple might be carried on in 
the same proportion. It would seem, therefore, that with the probable 
production of sugar from the sorghum plant throughout all the States 
except those of the extreme north, where frost prevents its ripening, 
and with the Southern States so well adapted to the growth of the 
cane, the time need not be distant when our entire supply of sugar may 
be derived from our own soil. 

INVESTiaATIONS DXTBINa THE PRESENT YEAR. 

Since the publicsation of the last report this division has been making 
further investigations, by means of circulars widely distributed by the 
agents in the field. These circulars called for information in regard to 
the abundance or scarcity of the forests in the several States and Terri- 
tories ; the kinds of trees found growing naturally ; to what extent the 
forests have been cut, and for what purposes ; whether the forests are in- 
creasing or decreasing in extent, and at what rate 5 whether any changes 
in the streams have been noticed as the result of the removal of the 
forests ; whether floods and summer droughts have increased 5 what 
effect, if any, the removal of the forests has had upon the annual amount 
of rainfall ; also to what extent forest trees have been planted, and with 
what success ; what kinds that have been planted have failed, and the 
causes of failure ; whether proper care and attention have been given 
them, and what proportion of trees planted are growing and thrifty ; 
and whether the planting or removal of forest trees has produced any 
perceptible climatic changes. 

Much time has necessarily been occupied in comparing the replies to 
these circulars and tabulating them. The results thus obtained will 
furnish much valuable material for another volume of reports on for- 
estry. Meanwhile the returns may be summarized in part, as follows : 

PRESENT FOREST AREA OF THE STATES AND TERRITORIES. 

The extent of our national territory is so great, so much of it is yet 
but sparsely settled, and so much still unsurveyed, that it is very difli- 
cult to ascertain with accuracy how much of it is clothed w^ith forests. 
In taking the last census, the General Government endeavored for the 
first time to take account of the forests of the country in anything like 
a complete manner. Hitherto, it had only taken account of those that 
were embraced in farms, which left a large amount of forests unconsid- 
ered. The compilations of the last census have given us a very valua- 
ble body of information in regard to the wooded area of the country. 
With the aid of that census and other sources of information the en- 
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<|pavor has been made to ascertain with greater precision the extent of 
oiii- forests. Still it is difficult to 'ascertain their locality and extent 
with that degree of accuracy that is desirable. It has been a matter of 
surprise not unfrequently, in making inquiries on the subject, to find 
how little accurate knowledge persons have of the forest condition of 
their own State. Most widely discrepant accounts have been received 
from persons living in the same State or Territory. In several cases 
the State officials, when applied to, have been able to give no satisfac- 
tory^ information. There seems to be no accepted standard by which to 
determine what shall be classed as forest land, how abundant the trees 
must be or in what proximity to each other, in order to bring them 
within the classification of forest, in distinction from waste or pasture, 
land. It is not claimed that the following table is minutely accurate, 
but it is believed to be a closer approximation to a correct representa- 
tion of the present extent of our forest area than has hitherto been 
given. As showing at once the distribution and relative amount of 
forests in the various States and Territories, another representation has 
been made graphically, and is herewith also shown: 



The Sttttei. 



Total land 
area. 



Forest area. 



Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticnt 

Dakota 

Delaware 

Florida 

Greorgia 

Idaho 

nilnoia 

Indiana 

Iowa 

Kansas 

Kentncky 

Louisana 

Maine.. 

Maryland 

Massachnsetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana. 

Nebraska 

Nevada i..-.. 

New Haropshire 

New Jersey 

New Mexico 

New York 

North Carolina 

Oliio 

Oregon 

Pennsylvania 

Ilbode Island 

South Carolina 

Tennessee 

Texas 

Urah 

Veimont 

Viijiinia 

Washing; ton 

West Virfjinia 

Wisconsin 

Wyoming 

The ITnlted States 



Acres. 
32, 965, 600 
72, 268, 800 
33, 948, 800 
go, 827, 200 
66, 332, 800 

3, 100, 800 
04, 528, 000 

1, 254, 400 

34, 713, 000 
87, 747, 200 
53, 945, 600 

35, 640, 000 
22, 982. 400 

35, 504, 000 
52, 288, 000 

25, 600, 000 
29, 068, 800 
19, 132, 800 

6, 310, 400 
5, 145, 600 

36, 755, 200 
50, 591, 200 
29, 657. 600 
43, 990. 400 
92. 998, 400 
48. 758. 400 
70, 233, 600 

5, 76::!, 200 

4, 771, 200 
78, 374, 400 
30, 476, 800 
31.091, 200 
2G, 080, 400 
60, 518, 400 
28, 790, 400 

694, 400 
19,308,800 

26, 720. 000 
167, 865, 600 

52, 001. 000 

5, 84 G, 400 
25, 080, 000 
42, fc03, 200 
15, 772, 800 
34, 848, 000 
62, 448, 000 



Acret. 
17, 600, 000 
10, 000, 000 
20, 000, 000 
20, 000, 000 
10, 000, 000 
650, 000 
3, 000, 000 
300, 000 
20, 000, 000 
18, 000, 000 
10, 000, 000 
3, 500, 000 
4, 500, 000 

2, 300, 000 

3, 500, 000 

12, 800, 000 

13, 000, 000 

12, 000, 000 
2, 000, 000 

1, 000, 000 

14, 000, 000 
30, 000, 000 

13, 000, 000 

16, 000, 000 
25, 000, 000 

1,500, 000 

2, 000, 000 

3, 000, 000 
2, 330, 000 
8, 000, 000 

8, 000, 000 
18, 000, 000 

4, 500, (;00 
20, 000, 000 

7, 000, 000 
200, 000 

9, 000, 000 
1 1 , 000, 000 
40. 000, 000 

4, 000, 000 
1, 900, OUO 
13, 000, 000 
20, 000, 000 
9, 000, 000 

17, 000, 000 
7, 800, 000 



1, 856, 070, 400 I 



489, 280, 000 
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DISTRIBUTION OF THE FORESTS OF THE UNITED STATES. 

In the United States, exclusive of Alaska, the District of Columbia, 
and the Indian Territory, there are 38 States and 8 Territories, making 
a total of 46. The superficial area of these 46 is 2,900,107 square miles, 
or 1,856,070,400 acres. 

The total forest area is 489,280,000 acres, or 26.4 per cent, of the su- 
perficial area. 

The group of States and Territories lying west of the ninety -fifth me- 
ridian, viz, Arizona, California, Colorado, Dakota, Idaho, Kansas, Mon- 
tana, Nebraska, Nevada, New Mexico, Oregon, Texas, Utah, Washing- 
ton, and Wyoming, have an area of 1,900,159 square miles, or 1,216,101,600 
acres, which is 65.5 per cent, of the whole area of the United States, 
with the exceptions above noted. 

The area of forest in this group, exclusive of the Indian Territory, is 
only 184,800,000 acres, or 15.2 per cent, of the superficial area. 

If California, Montana, Oregon, Texas, and Washington, which con- 
tain the largest proportion of woodland, are left out of the calculation, 
the superficial area of the remaining States and Territories of the group 
would be 751,776,000 acres, being 40.5 per cent, of the United States, 
only 59,800,000 acres, or 8.1 per cent, of which is in forest. 

The group of States, 30 in number, lying east of the ninety-fifth me- 
ridian, have an area of 1,000,000 square miles, or 640,000,000 acres, being 
34.6 per cent, of the whole area j 304,280,000 acres, or 47.5 per cent, of 
which is in forest. 

The Eastern and Northern States forming a piart of this group, viz, 
Maine, New Hampshire, Vermont, Massachusetts, Ehode Island, Con- 
necticut, New York, New Jersey, Pennsylvania, Delaware, Maryland, 
West Virginia, Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, 
Iowa, and Missouri, have an area of 313,547,200 acres ; 139,180,000 acres, 
or 44,4 per cent, of which is in forest. 

The Southern States, forming a part of the group east of the ninety- 
fifth meridian, viz, Virginia, Kentucky, Tennessee, North Carolina, South 
Carolina, Georgia, Florida, Alabama, Mississippi, Arkansas, and Louisi- 
ana, have an area of 326,421,600 acres 165,100,000 acres, or 50.6 per 
cent, of which is in forest. 

It will be of interest to notice that while the section or group of States 
west of the ninety-fifth meridian contain 65.5 per cent, of the whole su- 
perficial area, it contains but 37.8 per cent, of the forest area of the 
country ; and the group east of the ninety-fifth meridian, while it con- 
tains but 34.5 per cent, of the whole superficial area, contains only 62.2 
per cent, of the area of the forest. 

The group of 19 Eastern and Northern States contains 16.9 per cent, 
of the total superficial area and 28.4 per cent, of the forest. 

The group of 11 Southern States contains 17.6 per cent, of total super- 
ficial area and 33.8 per cent, of the whole forest area of the United 
States. 

The Western group contains 889,680,000 acres superficial area, or 272.6 
per cent, more than the Southern group, and only 19,700,000 acres, or 4 
per cent, more of forest area. 

COST OF FENCES. 

The cost of building and repairing fences in the United States, for 1879, 
according to the reports of the last census, amounted to $77,762,473. 
East of the ninety-fifth meridian there were 239,147,208 acres of land 
embraced in forms. The cost of building and repairing the fencsA on 
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these farms was $65;327,107, or 84 per cent, of the cost for the United 
States. The average cost per acre was 27.3 cents. 

!N^ow if this whole section was under the operation of the " stock law" 
the annual saviog in timber, time, and money would be immense, while 
the advantage to the young growth in the forest would be incalculable. 
For, next to forest fires, hogs, cattle, and sheep are most destructive to 
young forest trees. 

For example and comparison in the cost of the two methods, take the 
county of Mecklenburg, in North Carolina. This county has had the 
"stock law in force for many years. According to the census reports 
it had 146,243 acres in farms. The cost of building and repairing fences 
in 1879 was $6,215, an average of 4.3 cents per acre. If, therefore, the 
cost of building and repairing the fences on farms where the " stock 
law" is in force is 4.3 cents per acre, then at the same rate for the 
239,147,208 acres in farms lying east of the 95th meridian the cost 
would be only $10,283,329, an annual saving of $55,043,778, or an av- 
erage of $15.59 to each farm. 

EXPORTS AND IMPOBTS OP WOOD. 

[From the Bnreaa of StatistioB.] 

Exports of wood, and manufactmes of; also Jirewoodj sawed lumber, shooJcs, shingles, 
staves, and headings, and timber hewed, sawed, or in logs, ^c, years ending June 30, 
1884 and 1885. 



1884. 



1885. 



Articles mannfactared in which wood Ib the chief material . 

Agiicaltaral implements 

Bark, and extract of, for tanning 

Eilliard and pool tables, and p»rts of 

Carnages and horse cars, and parts of....^...^, 

Gars, passenger and freight 

Matches .^....^ 

Musical instruments ...........^ 

Naval stores, tar, pitch, tm^entine ^ 

Spirits of turpentine 



$24, 275, 
3, 443, 

292, 
55, 
3,582, 
1,444, 

106, 
1, 079, 
3, 119, 
3, 885, 



$19, 

2, 



446, 442 
561, 119 
346, 218 

49, 709 
495, 475 
369, 053 

69, 840 
941, 344 
294, 563 
690, 231 



Total. 



39, 283, 985 



*30,263, 994 



* Showing a decrease for the year ended June 30, 1885, of $9,019,991. 



Statement shomng the value of wood, and manufactures of, imported into the United States 
years ending June 30, from 1870 to 1885, inclusive. 



Years. 



Free of duty. 



Dutiable. 



1870 

1871 ~. 

1872 

1873 , 

1874 , 

1875 , 

1876 , 

1877 , 

1878 , 

1879 . . a • wmmm 

1880 , 

1881 , 

1882 , 

1883 ■, 

1884 

1885 



$718, 800 
1, 335, 096 
1, 322, 220 
2, 114, 147 
2, 357, 733 
2, 052, 072 
1, 445, 818 
1, 352, 908 

1, 543, 847 
1, 877, 488 

2, 985, 604 

3, 657, 343 
4, 494, 506 

4, 565, 064 
4, 353, 849 
3,528,021 



$9, 121, 
9, 053, 
9, 310, 

11, 218, 
8, 372, 
5, 757, 
4, 725, 
3, 908, 
3, 782, 
3, 978, 
6, 159, 
7, 406, 
8,967, 
9,530, 
A.887, 
9; 103, 



KOTB.— Included in the "free of duty" list for 1884, are 1,932,674 railroad tiea, valued at $382,718.86. 
[n 1882 the imports of paper pulp, mostly wood, amounted to 1,320,383 pounds: in 1883 to 2.002.290 
poonda, aod in 1884 to ie,7M,406 pouBAk 
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MANUFACTURES OF WOOD. 



[From the Census.] 

Jomparisons of some of the specified industries Using tcood or other forest products entire! y_ 
or as their pHncipal material. 



IndoBtries. 


1870. 


1880. 


Number of es- 
tablishments. 


Value of 
materials. 


Value of 
products. 


« 2 
Cm a 
o- 

II 
53 


Value of 
materials. 


Value of 
products. 




2,076 


$21, 473, 925 


$52, 066, 875 


1, 943 

33 
304 
46 

221 
602 

5 

412 
67 
3, 841 

130 
175 

3 
2 

769 
3, 898 

167 
4, 843 

384 
206 
213 

62 
645 

37 
230 

84 
171 
174 
71 
1, 288 
18 
2,188 
106 
5 
61 
22 
10, 701 
69 
50 
710 
287 


$31, 531, 170 
31, 350 

867, 031 
1, 080, 466 

1, 389, 700 
7, 674, 921 

23, 500 
4, 781, 095 

868, 054 

30, 597, 086 

19, 780, 271 
320, 725 

55, 210 
19, 000 
3, 776, 222 
18, 441, 064 
68, 605 

31, 416, 768 
4, 443, 438 

697, 320 
1,403, 010 

221, 905 
4, 831, 248 
4, 298, 562 

168, 696 

385, 776 

2, 692, 332 
5, 283, 119 

881, 842 

20, 790, 919 

1, 239, 400 
19, 736, 358 

595, 833 
137, 082 
587, 643 
101,.853 

6, 703, 677 
523, 594 
910, 835 

2, 940, 630 

2, 635, 720 


$68, 640, 486 
137, 024 

1, 992, 851 
2, 289, 758 

2, 903, 465 
12, 687, 068 

102, 170 
10,114, 3,52 
i, 677, 776 
64, 951, 617 

27, 997, 591 
975, 540 
111, 820 
50, 500 
8, 157, 760 
33, 714, 770 
734, 728 
68, 037, 902 
9, 807, 823 
1, 656, 698 
2, 480, 953 
705, 206 
9, 596, 219 

4, 608. 446 
908. 830 

853, 74Q 
6, 136, 472 
12, 264, m 
1,739, 731 
36, 621, 325 
2, 064, 837 
30, 800, 327 
1, 562, 513 
292, 20E 
1, 182, 714 
227, 39: 
18, 892, 85J 

1, 010, 541 

2, 250, n4( 
(5, 770, 1J5 

5, 235. 47- 




127 


158, 109 


594, 789 














489 


4, 236, 745 


8, 222, 433 










Cars, railroad, street, and repairs, not in- 
cluding steam railroad estaulishments 


53 
11,847 

170 


495, 28i 
22, 787, 341 

18, 117, 707 


1, 432, 833 
65, 362, 837 

31, 070, 734 












5 
642 
4,961 


71, 479 
1, 412, 078 
12, 831, 790 


111,430 
4, 026, 989 
26, 863, 734 








5,423 
529 


21, 660, 837 
3, 979, 743 


57,962,547 
10, 567, 104 




70 
60 
320 


486, 642 
137, 057 
2, 466, 313 


930, 294 
665, 703 
5, 962, 235 












Musical instruments : 


























27 
1, 605 


192, 409 
17, 581, 814 


506,463 
36, 625, 806 




762 


8, 252, 394 


17, 910, 328 




10 


128, 918 


241, 750 




23 


106, 420 


472, 720 












8 
733 
269 


29, 500 
1, 648, 008 
] , 623, 694 


372, 350 
4, 959, 191 
4, 142, 124 




30, 209 


139,876,830 


331, 271, 219 


35, 243 


233, 933, 030 


460, 073, 16i 



INCREASE OR DECREASE OF FORESTS. 

The information gained in reply to the circulars sent out by the divis 
ion confirms the conclusions arrived at in taking the last national cen 
Kus, and which intelligent observers had reached at an earlier date 
that our forests are decreasing at a rapid and, in a large portion of tli< 
country, at an alarming rate. In a few of the Western States, Kansai 
and I^ebraska, and in the Territory of Dakota, the very small extent o 
natural tree growth and the manifest need of shelter from cold and vie 
lent winds have led the people of that region to protect the existing 
forests and to engage quite extensively in the planting of new ones 
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It is estimated that in ]N"ebraska there are now not fewer than 700,000 
acres of planted forest trees. In Kansa* there are nearly as many. In 
some of the New England States, also, it is probable that the wooded 
area is not diminishing. Through the illness and death of the agent 
having in charge the northeastern portion of the country the circulars 
were only partially distributed there, and we have no authoritative statis- 
tics on the subject. But in several of those States attention has been 
directed for considerable time to the value of forests apart from their use 
for lumber and fuel, and there has been a growing disposition to secure 
their proper conservation. In Maine, which was formerly our greatest 
source of lumber supply, it is understood that only such an amount is 
cut from the great pine and spruce forests annually as is equal to the 
yearly growth. This is as it should be. The forest capital is not dimin- 
ished, but a steady revenue is derived from it, which may be perpetual, 
while incidentally many great benefits to the State are secured by such 
a husbandry of the forests. 

In Massachusetts and Connecticut, which were never covered with 
such forests as those of Maine, and therefore never offered the same 
temptations to the ax of the lumberman, it is believed that the wooded 
area is actually increasing. The people are learning that much of their 
rough, hilly, and swampy land is more profitable for the growth of trees 
than any other crop, and they are allowing nature to clothe it with the 
covering which it formerly had. 

But in what may be called the lumbering regions of the country, es- 
pecially where the pine is abundant or found in considerable masses, 
the work of destruction is carried on at an alarming rate. The farmer, 
having a portion of his farm only covered with trees, will almost natur- 
ally be prudent in the consumption of them and can easily be led to see 
that to sweep them off at once for cord- wood or lumber, though it might 
put a desirable sum of money in his pocket, would be to lessen the 
amount and injure the quality of all the crops of his cultivated fields, 
and that in the end he would be a loser. But the lumberman is open to 
no such convictions. He is concerned with no crops except those of the 
forest. His aim and interest are to level the trees and convert them into 
lumber as speedily as possible. He sees in the tree, or thinks he does, 
so much money, and he aims to secure it by the most rapid means. He 
has no consideration for grain fields or climatic results, for rainfall or 
waterfalls, except as they are connected with the cutting and marketing 
of his logs. He is blind to all such things. The same is true of the 
miner. He has no thought of the general benefit of forests to those 
living near them, much less of their possible benefit to those who are 
even remote from them. Trees to him are simply good for mine props 
or as fuel for the conversion of his ores into marketable metal. The 
lumberman and the miner alike cut with reckless profusion, wasting 
often more than they directly consume, leaving upon the ground large 
portions of what they cut, and breaking down and destroying much of 
the young wood in getting what they seek. Often this waste and broken 
down wood, becoming dry, is ignited by some accidental cause and be- 
comes the occasion of a raging, uncontrollable fire, which sweeps through 
the forest, carrying destruction over a wide space. Such is the condition 
of the forests in a large portion of the country 5 such it has been for 
many years. This reckless, ruinous treatment of the forests continues 
with little if any abatement, notwithstanding the warnings which have 
been given on the subject by those who have observed it with a disin- 
terested view. 

In the central and southern portions of the country the destraotion 
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of the forests has not been carried to the same extent as it has been in 
the northern and western portions, and has not yet excited alarm. Those 
portions were naturally heavily wooded, and owing to their different 
situation and the different character of their wood have not been drawn 
upon, either for fuel or lumber, to the same extent as have the forests 
of the North. But as the northern supplies for lumber ha\fe been found, 
within the last few years, to be perceptibly diminishing, and their entire 
failure within a comparatively short time is manifestly threatened, at- 
tention has been directed to both the pine and the hard woods of the 
South, and the lumbermen have been transferring their operations, to a 
considerable extent, to that region. Large tracts of woodland have been 
bought up for lumbering purposes, and the same wasteful methods of 
cutting and use have been adopted which have so long prevailed at the 
Korth. Throughout extensive regions, where the forests have not been 
visibly cleared away the finest timber has been culled, and already in 
many of the Southern States, in portions which, to tl^e traveler or the 
casual observer, seem well wooded, it is difficult to procure timber of 
the best class. Agents of great wood-working establishments of our 
own country and of Europe have visited most of the accessible forests 
of the South and Southwest and bought up the choicest stock of hard 
woods. So far has this gone that, taken in connection with the reckless 
consumption of these woods which has prevailed, it has carried the price 
up to a point which indicates their present scarcity. Black walnut, 
formerly so abundant as to be used freely for fuel and for fence-rails, is 
now quoted in the market at nearly as high a price as mahogany, and 
the best cherry wood is but little lower. Undoubtedly the States bor- 
dering upon the Mexican Gulf and the Lower Mississippi have an abun- 
dant forest area, much of which can be cleared and devoted to agricult- 
ural purposes with manifest advantage in every respect. But this 
clearing should be done judiciously and not in the hap hazard way in 
which it is now going on. It is none too soon for those States to take 
warning from the results of the reckless destruction of forests in some 
parts of our own country and in European countries, and begin to hus- 
band their resources and so regulate the consumption of their woods 
that it shall not impair their forest capital, but leave it in such amount 
and so distributed that it may perpetually yield a sufficient supply for 
the economic uses of the people, while also exerting its proper influence 
in preserving a desirable climatic condition and ministering to the in- 
terests of agriculture and commerce, as forests properly situated are 
known to do by maintaining a desirable degree of moisture in the air 
and an equable flow of the streams. 

INFLUENCE OP FORESTS UPON THE FLOW OF STREAMS AND UPON 
FLOODS AND DROUGHTS. 

Whatever doubt there may be as to the direct influence of forests in 
the production of rain, there can be none in regard to their effect upon 
the distribution of the rainfall by means of springs and streams. The 
responses received during the year to the inquiries on this subject made 
by this division, confirm the conclusions arrived at by observations and 
inquiries which have been made from time to time in this and other 
countries. With one voice they attest the Met that the removal of the 
forests from the neighborhood of streams not only lessens the whol^ 
amount of water flowing in their channels, but renders its flow much 
more irregular than before. In the case of the smaller streams, where 
the forests adjacent to them or in which they have their head-sprin^gs 
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have been cut off, the streams have often been so reduced as, at certain 
seasons of the year, almost to disappear. And, in the case of streams, 
whether large or small, the result has been to produce floods when the 
snows melt in spring-time, or after heavy rains, to be followed by a greatly 
diminished flow of water afterwards, especially in those seasons of the 
year when rains are least frequent and copious. 

As to the direct influence of forests in producing rain or increasing 
its amount in their immediate vicinity, and their consequent favorable 
effect upon agriculture and the supply of water for springs and streams, 
although the preponderance of evidence at present seems to favor the 
conclusion that they have such an influence, further observation and 
careful and extended experiment are necessary before this can be con- 
sidered definitely and conclusively settled. 

Hardly anything, however, can be regarded as being better settled, 
by extended observation, than that the forests are great regulators of the 
distribution of the water precipitated from the clouds and consequently 
of the flow of streams. By their shade and by the obstruction which 
they offer to sweeping winds, they lessen the evai^oration which would 
otherwise carry off speedily from the ground much of the rainfall, 
while the loose, spongy soil, formtd by the accumulation of their fallen 
leaves, absorbs the water precipitated from the sky or produced by the 
melting of the winter's snow, and causes it to flow off gradually into the 
channels of the streams instead of being allowed to flood them at once 
and produce at times devastating torrents. It is a well-established fact, 
obvious to all whose observation reaches through any considerable 
period of time, that with the clearing away of the forests to secure land 
for agricultural purposes or to convert them into lumber, the^ lesser 
streams have diminished in volume and the larger streams for this rea- 
son have become less navigable, and therefore less available for com- 
merce. Instances might be adduced without difficulty of saw-mills 
and other wood-working establishments, which have been erected upon 
streams flowing through or near forests, with the design of using the 
material near at hand, where the process of cutting away the trees has 
so diminished the amount of water that the requisite poVer has failed, 
and the owners have been compelled to build new dams and duplicate 
their machinery so as to use the diminished water-supply a second time 
as the only means of continuing their business. The manufacturers on 
many of our streams have been obliged thus to duplicate their ma- 
chinery, or to build reservoirs at great cost, in which to store up the 
superabundant water of flood-times for use in times of drought, or to 
supplement their deficient water-power by the introduction of the aux- 
iliary power of steam. 

Four years ago the State of l^ew Hampshire appointed an able com- 
mission to inquire into the extent to which the forests of the State were 
being destroyed, and the effect produced by their destruction upon rain- 
fall, ponds, and streams. This commission, after protracted and ex- 
tensive inquiry, has recently made its report, which is one of great 
ralue, not only for the people of !N^ew Hampshire, but for those of many 
)ther States. For the purpose of ascertaining the facts of the case the 
commission sent out circulars to the town authorities and to many others, 
^.specially of the older .inhabitants, asking them whether the amount of 
;vater in the streams, ponds^ and springs in their vicinity had dimin- 
shed within their remembrance ; and, if so, whether the removal of the 
JTOods and forests had anything to do with it. From the replies to these 
circulars it is very clear that the destruction of the forests has had 
lenous effects. Among the facts reported the following may be taken 
13 AG— '86 

t . 
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as examples of the ^?eneral testimony : A small stream in the southern 
part of the State, in the town of Eichmond, in 1865, furnished power 
sufficient for four saw- mills nearly all the year. It began to dry up as 
(lie cutting of the timber commenced in its vicinity, and the water and 
t ho- woods now have disappeared together. In the adjoining towns of 
Kitzwilliani and Eindge the same results have been reached. Well- 
known trout-streams, once well stocked with iish, are now dry one-hiilf 
of the year, the ground having become treeiess. In Chesterfield the 
Mow of the streams is reported as more irregular than in early timcn. 
The same is true of the streams about Nashua. The Merrimac Eiver, 
HO important for manufacturing purposes, is protected from great varia- 
tions in its volume from month to month, by means of large ponds and 
dams, but one of the oldest inhabitants of Franklin, who has observed 
the river for sixty years, thinks its volume has diminished one-fourth 
in that period. One who has given much attention to the subject, is 
confident that the water in the Contoocook Eiver has decreased one- 
third, even within twenty years, and that its tributaries have fallen off 
still more. At Hanover, it is said the Connecticut Eiver for many years 
bas been decreasing in volume^ and vJ^ith increasing rapidity the timber 
from its headwaters has been floating by. In Canaan, sixty-five years 
ago, there were nine or more mills ; abundant water-power all the year 
round ; no thought of reservoirs, double dams, or precautions against 
drought. A native of the place, returning after an absence of thirty 
years, found the hills and rocks bare, the springs choked up, and the 
mills obliged to resort to steam-power or lie idle. Even in the northern 
counties, where the timber is still comparatively abundant, similar testi- 
mony is given. In the town o^ Littleton, three of its oldest citizens 
testify that the power of the Ammonoosuc at that point has diminished 
one-third within fifty or sixty years. An intelligent observer at Berlin, 
on the Androscoggin, says that the water in eight brooks and two ponds 
in his vicinity has materially diminished within twenty-six years. Six 
years ago he supplied his stock with water from what was then an un- 
failing brook, by means of an aqueduct, which furnished 300 gallons per 
hour, Kow, that the trees along the stream have been destroyed by the 
woodman's ax and by forest fires, his water-supply is cut short in sum- 
mer by drought and in winter by frost. 

The geological character of New Hampshire is sueh that it must con- 
tinue largely a wood and timber bearing State. " Nature herself," say 
the commissioners, '4n the very configuration of the State's surface, and 
in the character of its soil, absolutely commands that whatever may be 
the preference of its inhabitants, at least one-half of it shall remain per- 
petually devoted to the production of wood and timber, and that what 
nature has unalterably ordained it becomes them to accept.'' Accept 
ing this ordinance of nature, the wooded area, in limited districts, has 
been allowed to increase, and in every instance where the decrease ol 
water-power has been checked or averted, the commissioners say that 
it lias been by means of the preservation or restoration of the forests. 
The regulative power of forests receives important testimony in its iavoi 
also from the geological report of the State, from which we have the 
statement (vol. 1, p. 124) that when in the central and southern por 
Lions of the State the hay crop has been cut short by drought, it has beei 
k uown to be above the average in the northern part, even with less rain 
tall, and for the reason that the forests secured a better distribution o' 
the results of rainfall and melted snow. In short, the proper storagi 
and distribution of our water-supply are of much greater importance t< 
us than the amount received. 
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The report of tlie Kew Hampshire commissioners confirms the conclu- 
sions of careful observers everywhere in regard to the influence of forests 
upon the volume and steadiness of the flow of streams. In Europe the 
same conclusions have been reached by the most scientific observers. 
In 1873 Herr Gustave Wex, chief director of wwks undertaken for im- 
proving the Danube, published a paper in which he argued that the 
diminution of water in many streams was to be ascribed to the clearing 
oft' of forests. He presented a series of annual observations made by 
means of river-gauges, from which it appeared that in the case of the 
Rhine, at Emmerich, from 1770 to 1835, the mean depth for the first ten 
years was 11 Prussian feet and 4.1 inches, and in the last ten years 6 
feet 9.2 inches. The decrease in the Elbe, the Oder, the Vistula, and 
the Danube had also been considerable and apparently from a common 
cause. The paper excited much interest, and the author requested the 
Imperial Academy of Sciences at Yienna to appoint a commission to 
examine its facts and statements. This was done, and after several ses- 
sions, in which the commission also took into consideration the argu- 
ments which had been adduced to explain the facts on a difi'erent theory 
from that of Herr Wex, they made a report fully sustaining his views. 
The subject was also brought before the Eoyal Academy of Sciences of 
St. Petersburg, and a commission appointed, who fully confirmed the 
opinions and conclusions of Herr Wex in regard to the influence of the 
removal of the forests upon the flow of streams. 

Corroborative evidence substantiating the opinion of Herr Wex might 
be adduced from many European sources, as this subject has received 
much more attention abroad and for a longer period than with us. One 
source of evidence is to be had there which wo cannot yet furnish, be- 
cause we have so lately begun to plant at all on such a scale that we can 
draw any conclusions as to the effect of the planting ux)on climate or 
rainfall or the flow of springs and streams. But in Europe, where ob- 
servations have been made for a long time and in a scientific manner, 
and where great areas of ground have been planted with trees and for- 
ests re-established in places from which they had been removed, the 
influence of the forests is susceptible of a double proof, which is most 
complete and satisfactory. More than two hundred years ago France 
became concerned for her forests, which were being rapidly consumed, 
and various regulations were made from time to time for their conser- 
vation. Arrangements were also made, on liberal terms, for the exten- 
sion of these regulations to the forests belonging to the communes, where 
this could be done with their consent. In the A7ni des Sciences, of De- 
cember, 1873, there is given the following statement by M. Cantegril, 
subinspector of forests : 

Upon the ten-itory of the commune of Labrugui^re (Tarn) there is a forest of .1,834 
hectares (4,524 acres), known as the forest of Montant, and owned by the commune. 
It extends northward on the Moutagne-Noir, and the soil is granitic, with a maximum 
altitude of 1.243 meters, and a slope of from 15 to 60 in 100. A little water-course, 
the Caunau brook, rises in this forest, and drains the waters of two-thirds of its sur- 
face. At the entrance of the forest, and along this brook, are located several fulling 
mills, each requiring 8 horse-power, and moved by water-wheels, which work the 
beaters of the machines. 

The commune of Labrugui^re had long been noted for its opposition to the forest 
L'e£» ulations, and the cutting of wood, together with the abuse of pasturage, had con- 
verted the forest into an immense waste, so that this great property would hardly pay 
the cost of guarding it and afibrd a meager supply for its inhabitants. 

While the forest was thus ruined and the soil denuded the waters after each 
leavy rain swept down through the valley, bringing with them great quantities 
■)f gravel, the debris of which stiU encumbers the channel of this stream. The vio- 
ence of these floods was sometimes so great that they were compeUed to stop the 
uachines for some time. But in the summer time another inconyenieiioe made its 
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appearance. Little by little the drouojlit extended, the flow of waters becarao inaig- 
nificant, the mills stood idle or could be run only occasionally for a short time. 

About 1840 the municipal authorities began to give iufonnation to the popnlatioa 
relative to their true interests, and under the protection oi" a Ijettor 8apor\nsion the 
work of replanting has been well managed, and the forest is to-day in successful 
growth. 

In proportion as the replanting progressed, the precarious use of the mills ceased, 
and the region of the water-courses was greatly modified. They now no longer 
swelled into sudden and violent floods, compelling the machines to stop, but the rise 
did not begin until six or eight hours after the rains began. They rose steadily to 
^eir maximum, and then subsided in the same manner. In short, the mills were no 
longer obliged to stop work, and the water was always enough to run two fulling ma- 
■ chines, and sometimes three. 

This example is remarkable in this, that all the other circumstances had remained 
the same, and therefore we can ooly attribute to the reforesting the changes that 
occurred, namely, diminution of the flood at the time of rain and an increase of its 
flow during other times. 

EFFECT OF FORESTS UPON CLIMATE. 

As to the influence of forests upon climate the replies to the circu- 
lars are less satisfactory and of less value than they are in regard to the 
effect of forests upon the flow of streams, as might have been expected. 
It requires a nicer and more methodical observation to ascertain. the 
former than the latter. The shrinkage of streams and the alternations 
of flood and drought are obvious to all who dwell near them, whether they 
are intelligent enough to assign the proper causes of them or not. The 
occasional testimony of the eye is all-sufficient. But it is only a higher 
order of observers who are competent to give testimony as to variations 
of climate and the extent to which such variations should be ascribed 
to on© cause or another. We shall have to wait, therefore, until we have 
such observers in sufficient number and they have extended their ob- 
servations over a sufficient length of time to eliminate errors which may 
attach to particular instances before we shall have a body of evidence 
. which will be generally accepted as conclusive. Meantime we must de- 
pend upon the results of the observations which have been made by 
competent persons in other countries where the study of forestry has 
]ong been prosecuted and is not a novelty of the day. We have some 
truly scientific observers in regard to this as well as other subjects. 
They are doing useful work. But we need many more for the wide ex- 
panse of our country, not only in connection with our colleges and sci- 
entific academies, but in all our cities and larger, not to say smaller, 
towns. It is only by the careful comparison of a multitude of such ob- 
servations, reaching through many years, that we can arrive at satis- 
factory conclusions, l^o agricultural 'college at this day should be re- 
garded as doing its proper work, or as worthy of the name it bears, 
which has not a chair for instruction in forestry, in connection with 
which systematic observations in regard to the influence of forests upon 
climate are made. 

EXTENT AND SUCCESS OF TREE PLANTINa. 

Eeturns from the circulars making inquiry on the subjeJfct show ii 
gratifying increase of interest in the subject of tree planting. As 
might be expected, this awakened interest is most general and widel;y 
extended in those Western States and Territories where the natural sup 
ply of trees is most deflcient. In !N"ebraska, with the helpful stimulus 
of Arbor Day, which had its origin there, it is reported that 7,000,00( 
trees were planted in a single year and on a given day, and already th< 
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number of acres of planted forest in that State exceeds that of the 
natural forest. In Kansas and Dakota a similar interest is manifested. 
Minuesota has shown for several years a most intelligent interest in 
tree culture. The Forest- Tree Planter^ s Manual, published by the State 
Forestry Association, contains much valuable information on the sub- 
ject of tree planting, and its distribution has been of much service not 
only in Minnesota, but also in other States. 

Letters received by the division from all portions of the country in- 
dicate that there is an awakening of interest in tree planting in every 
direction. Of course, it results as yet in the planting of an insignifi- 
cant amount, when compared with the vast quantity of native forest 
annually swept away by the ax and by fire. But such interest, once 
aroused, grows in intensity and spreads from one to another. The more 
attention is given to the subject the more interesting it becomes. The 
more one plants the more he wishes to plant, and his example stimu- 
lates his more ignorant or tardy neighbor to adopt a similar course .and 
become a tree planter. More and more a knowledge of the offices of 
trees in respect to climate and its modification, in respect to the growth 
of the husbandman's crops and t he comfort and pleasure of life, is 
spread abroad and gives promise of a coming time, not far distant, 
when the value of trees will be generally recognized, and they will be 
treated accordingly. 

That tree planting has been attended with failure in some cases is not 
to be denied. The reports coming to the division indicate this, and some 
are disposed to assert that tree planting is so seldom attended with suc- 
cess as to be discouraging. But when it is considered that many of 
those who engage in tree planting have had little or no experience in 
planting and as little knowledge of the laws which govern plant life, 
that so little attention is given to the choice of trees or their adaptations 
to different soils and situations, ;uid that so little care is given to the act 
of planting itself, and so little subsequently, the wonder should be that 
so many, rather than that feo few, trees when planted live and thrive. 

The almost uniform testimony is that the failure of trees to grow is 
attributable to the lack of proper i^reparation of the ground, carelessness 
in planting, or insufficient attention afterwards. While it is true that 
trees will flourish on poor soils, and where the ordinary crops of the 
farmer would fail, and while on this account there would be great gain 
in devoting much of our sterile and so-called waste land to the growth 
of trees, it is yet as true in regard to trees as it is in regard to other 
vegetable growths, that the better the soil the better the crop, and that 
if it will pay to be careful and painstaking in the cultivation of the corn 
plant or the cotton, it will as surely do so in the case of the maple or the 
walnut. 

Many persons, from their mode of treating trees, would seem to think 
that the planting of a tree requires no other care than is requisite for 
the setting of a post. They actually expend more time and care often 
in the setting of a post, which they expect to last but a few years at the 
most, than they do in planting an oak or an elm, which has in it the pos- 
sibility of growth and constantly increasing value for hundreds of years. 
The post is dead matter 5 the tree is a living thing, endowed with a deli- 
cate organism, sensitive to whatever it is in contact with and to all its 
surroundings. In the case of the former, care is usually taken to place 
it in the ground at the proper depth and to see that the earth is com- 
pacted around it on every side, so that it will stand firmly in its place. 
With the tree, how often is the planter careless whether the earth is 
3xcavated to a sufficient depth and width to admit its roots and aJlow 
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them to be placed in their natural position, or to press it properly about 
the roots so that they may hold the tree firmly in place and at the same 
time allow their delicate fibrils to lay hold of the food upon which the 
life and growth of the plant are dependent. Then , again, how often is it 
taken for granted that the tree, once placed in the ground, will take care 
of itself and grow without any further attention. So the tree planter 
allows the grass and weeds to spring up around his young trees and 
absorb the nutriment which they ought to have, and then wonders tbat 
the tender trees wither and die. Failures in tree planting are attributa- 
ble to ignorance and carelessness. The intelligent and careful planter 
does not often complain of failure. The late Leonard B. Hodges, super- 
intendent of tree planting on the Saint Paul and Pacific Eailroad, and 
well known for his interest and success in forest-tree jjlanting, says : '^I 
suppose that portion of the treeless region of Minnesota, which is inter- 
sected by the main line of the first division, Saint Paul and Pacific Kail- 
roa(J, is a fair average of the treeless region of Minnesota, no better and 
no worse. Now, my experience in this work on that range of country 
enables me to say with considerable confidence that I can figure as 
closely on the cost of growing 40 acres of forest timber out there as any 
farmer can on the cost of growing 40 acres of wheat or of corn. I might 
truly say, with more certainty, for there is less risk in raising a crop of 
forest trees." And again he lays it down as true, and challenges con- 
tradiction, that a crop of trees can be grown as surely and in i>roportion 
to its value with far less expense than a crop of corn. With anything 
like the attention bestowed upon trees which most persons are ready to 
bestow upon their annual crops the labor of the tree planter will be 
crowned with success. 

DISTRIBUTION OF TREE SEEDS. 

During the year several hundred packages of tree seeds, embracing 
thirty or more varieties have been distributed in various parts of the 
country, chiefly in those regions which are most destitute of trees. It 
is not possible for the Department, with the means at its disposal, to 
undertake to furnish trees or seeds of trees on a large scale and 
in quantities to meet the demands of forest planters. Nor would it be 
desirable to do so, perhaps, if it could. If done at all, it should be done 
by the separate States, as it^s done in some of the countries of Europe, 
where seeds and trees are given to tlio planter or sold at cost, as an 
inducement to him to plant. All that the General Government can 
do is to furnish seeds in small amounts for the purpose of experiment, 
to test their adaptation to iiarticnlar soils and climates. This it can 
properly do, and the results of experiments thus iuade should have a 
beneficial effect in promoting sylviculture* If the Department had 
grounds of sufficient extent to enable it to plant tree seeds and culti- 
vate them, it might be well to send out trees in SDiall quantities to be 
tested as to their adaptation to various localities. 

A NATIONAL. ARBORETUM. 

There ought to be at this seat of General Government an arboretum 
aiid experiment station where the visitor could see specimens of all our 
native trees that will flourish in this latitude, and also all desirable for- 
eign trees. It should be a grand botanical garden in the largest and 
best sense, where careful experiments should be made from year to year 
in all that pertains to the character and growth of trees, and from which 
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migbt be sent out from time to time specimens to be tested in oth^r lo- 
calities. No work of the Government would be more legitimate than 
that of providing such a place. None would be more serviceable to the 
country. In connection with similar gardens and experiment stations 
ill the several States, working with a common method and for a com- 
mon purpose, interchanging seeds and trees, and distributing them 
throughout the country, most valuable knowledge would be constantly 
many of the arts and industries greatly benefited, losses avoided, 
and the prosperitj' of the people promoted. 

THE AMI^ICAN FORESTRY CONGRESS. 

Since the organization of the American Forestry Congress in 1882, the 
Department of Agriculture has recognized it as being engaged in the 
same work as its forestry division and has given it its sympathy and aid. 
One of the sessions of the congress has been held, by invitation, at the 
department. At the annual meeting of the congress at Boston, in Sep- 
tember last, the department was represented by the Commissioner, who 
made an address in behalf of forestry, and by the chief of the divis- 
ion, who read several papers and presented a chart, which had been 
prepared with much care, showing the comparative areas of forest, 
farm, and waste lands in the several States and Territories. A reduced 
copy of the chart is here presented in connection with this report. 

An approximation only can be made as to the precise areas that may 
be regarded as forest, but no pains have been spared in seeking the 
most trustworthy sources of information on the subject, and it is be- 
lieved that the figures here given represent more nearly than any else- 
where available the present 'state of the national domain as to the ex- 
tent of its forests. 

SOUTHERN FORESTRY OONGRESS. 

A forestry congress of the Southern States has been held recently in 
Florida, which was well attended by delegates from those States and 
by many others. The Department contributed what it could in aid of 
the congress, being represented there personally by this division. A 
committee from the American Forestry Congress were also present, 
giving what assistance they cQuld by reading valuable papers and 
otberwise. Governor Perry, of Florida, was very active in promoting 
the interests of the congress, and at the opening session delivered a 
very earnest address in behalf of the congress and its work. The meet- 
ing of the congress continued during three days. Abundant evidence 
was given during the proceedings that many in the South are already 
sensible of Hdc rapid and wasteful destruction of their forests and of 
tljc need of taking measures for their protection and preservation. Very 
serious inroads have been made already upon these forests, and the 
greatest source of wealth to the Southern States is being sacrificed 
witbout anj^ adequate return. The turpentine industry is prosecuted in 
such a manner that, while ruinous to the pine forests, it yields but a 
meager compensation for the labor and capital employed, and in the 
fierce competition with which the production of lumber is carried on, 
tbe markets are greatly overstocked and the product is sold, in many 
cases, for less than its actual cost. 

The prevalent custom of allowing cattle and swine to range in the 
forests is of very great detriment to them, destroying, as it does, to a 
great extent, the young growth, and thus preventing a succession of 
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trees when those now occupying the ground shall be removed. The 
present indulgence will be dearly paid for in tbe future. 
^ Happily the Southern States are so amply stocked with timber of 
valuable quality, having 50 per cent, of their area clothed more or less 
densely with trees, that if the facts brought to view at the recent con- 
^^ress are properly set before the people of those States there is reason- 
able ground to think that the destruction of the forests may be arrested 
before it shall have gone so far as to imperil hopelessly the great inter- 
ests of the country. 

TREE PLANTING BY RAILROAD COMPANIES. 

In view of the great and constantly increasing demands made upon 
the forests by the railroad companies for the supply of ties and other 
material for their use, it has become an important question whether 
those companies should not plant trees along their roadway, or on tracts 
of land adapted to the purpose, in sufficient quantity to supply all their 
needs, thus greatly benefiting themselves while at the same time re-^ 
lieving the existing forests from an onerous demand which is now made 
upon them. The land-grant companies have an abundance of land 
either already covered with trees or which might be planted so as to 
furnish them, with proper care, a perpetual supply of timber, and these 
and other companies, by planting belts of trees along their lines, might 
not only provide themselves with all the timber needed by them, but 
could at ^he same time protect their tracks from that great impediment 
to locomotion, drifting snows; and from the fierce winds, which are a 
source of much discomfort to travelers. The superintendent of one of 
our Western rpads informed me that the expense of clearing its track 
from snow during a single winter was far more than would have been 
the expense of planting trees along its whole line. One of the Western 
railroad companies was induced, a few years ago, to make the experi- 
ment of tree planting. A single section of land was planted with the 
catalpa and ailanthus. It has been attended with complete success. I 
have the testimony of officers of the road and of those who were em- 
ployed in planting that there are now 2,000 or more healthy and thriftily- 
growing trees on each of the 640 acres planted. The estimates of the 
officers of the road in regard to the cost of the whole operation, con- 
tinued until such time as the trees will have attained a proper size for 
yielding ties, and which are appended to this report, make it one of 
decided economy as compared with the purchase of ties as usually prac- 
ticed. There would seem to be no reason to doubt the feasibility of 
similar undertakings on the part of other roads, and the agents of this 
di\'ision have been instructed to present this subject to the considera- 
tion of the railroad companies so far as possible. ^ 

Mr. M. G. Kern, an agent of this Department, made inquiry of the 
general manager of the Kansas City, Eort Scott and Gulf Kailroad 
Company, Mr. George W. Nettleton, relative to success of its tree-plant- 
iu^ experiments at Farlington, Kans., and received in answer the fol- 
lowing statement: 

You ask if it is my judgment that the money expended by this company in the Far- 
lington tree plantation wiU prove profitable as an investment. In reply I will say 
that the trees have now reached such a size that a pretty close estimate can be made 
as to their outcome, and I respectfully submit the following? : 

Six hundred and forty acres were set apart for planting, worth |6, 400 00 

The cost of fencing was 2, 40.0 00 



8,800 00 



DIVISION OP FORESTRY. 



201 



The cost for planting 512 acres ^unplanted portions of the tract were not 
suitable for trees) with 2,600 trees per acre, and the care of them for 
four years was $30 per acre, or for 512 acres 15» 360 00 

Total first cost 24,16iD00 

To tins add interest, compounded at 7 per cent, for twelve years on cost 

(I^8,y00) of land and fenciog 10, 912 00 

Interest on cost of trees planted ($15,360) compounded at 7 per cent, for 

eight years 11,059 00 

Taxes for twelve years - 1,200 00 

Care of plantation for eight years - 

Estimated total cost of plantation at the end of twelve years 53, 811 00 

The average cost of the trees per acre at the end of twelve years will be $105.10, 
which may properly be reduced by the value of the land after the trees have been 
cut. There were planted about 2,600 trees per acre, and at the end of twelve years 
they will be of sufficient size to yield 3,000 fence posts per acre, worth at present 
prices 15 cents each, or $450 per acre. Already the growth of the trees is sufficient 
to Warrant this estimate of yield. The catalpa (Speciosa), the kind of tree planted 
on the Farlington plantation, is- easily propagated, rapid in growth, and is well 
known for its durability when exposed to moisture, which quality makes it especially 
valuable for fence posts and railroad ties. The reports of Mr. R. Douglas, of Wau- 
kegan, 111., who planted the trees, and of Mr. Gr. C. Brackett, who is secretary of the 
Kansas State Horticultural Society, in regard to their present condition, copies of 
which you have, give information which I will not take the time to duplicate. 

Mr. Robert Douglas makes the following report of results of his work 
in tree planting, for the above-named railroad company, under date of 
September 30, 1885 : 

I would respectfully report that the contract of Robert Douglas & Sons for planting 
and cultivating the tree-section at Farlington, Eans., is now completed. 
The number of trees planted and cultivated are as follows : 

A ctes pi anted six years - 57. 50 

Acres planted five years ^- 76. 67 

Acres planted four years 106. 00 

Acres planted four years 9. 50 

Acres planted three years 104. 00 

Acres planted three years ^ - 76. 00 

Acres planted three years 14. 20 

Total 443. 87 

We turned over to the company in — 

Acres. 

1882 100 

1883 75 

1884 200 

Total 375 

Tveaving 68.87 acres now ready to be turned over. 

Height of the trees now, and circumference of the stem near the ground : 



Age. 


Height. 


Circum- 
ference. 


Tears. 


Feet. 


Inches. 


6 


18 


to 21 


12 to 18 


5 


12 


17 


10 16 


4 


8 


14 


8 12 


3 


5 


10 


6 9 


6 


16 


18 


10 15 


3 


12 


17 


10 13 


3 


6 


10 


6 9 



Catalpa speciosa . 

Do 

Do 

Do 

Allan thus 

Do 

Do 

JL_ 



The above is the height in general, but there are spots of "gumbo" or alkali soil 
where apparently the surface soil has been removed at some previous time, on which 
the trees make a stunted growth. Fortunately, however, there is very little of this soil 
la the land that we have planted, so that there is not an acre planted by us that wiU 
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fall short of the number of trees required to fill tlio contract; and probably not 5 
acres in all our planting on which there are not from 2,500 to 2,600 trees. Our con- 
tract calls for 2,000 trees to the acre. 

The forest is in a very healthy and thrifty condition, and is in every way very 
promising for tbe future. 

As forcHtry in thi.s country is yet in its infancy, and nearly every one wbo has givon 
it bat a passing thought has a theory of his own, and as several parties have come 
CO examine the plantation, and in nearly every instance bave contented tbemselves 
bv riding around the forest roads, even without getting out of the carriage and walk- 
ing among the trees, and as a majority of these visitors have strongly recomracudtMl 
Wv. pruning of the trees, I would here urgently caution the company, so that they 
will not be led into the great mistake and very expensive experiment of ])rnning 
tlicse trees. They were planted closely to avoid the necessity of pruning. The trees 
will prune each other. Even the trees but six years planted are now 20 feet high on 
the best land, and have their side branches smothered and dead up to over half their 
height, so that it would be a great waste of time, if nothing worse, to prune them 
the tirst 10 feet from tlie bottom ; and it must be apparent to any one that it would 
be costly to prune them up to the next 10 feet, but in three more years the next 10 
feet will be pruned by the same process as the first 10 feet. • 

The side branches "are a great advantage to the trees, support the trunk, fill up 
and shade the space between the trees, shading gut the weeds, and retaining the 

moisture. \^ ^ , ^. ■, 

These trees are making height so fast that by measurement we found leading shoots 
of some of the three-;year old trees over 6 feet long, and shoots from some of the four- 
year old trees 7 feet long, showing that they need all their side branches to support 
the stem; and it may be noticed that trees with the most and strongest side branches 
are the strongest and the tallest. ^ 

It is true that to an ordinary observer looking in among the trees, the dead lower 
branches will have a ragged appearance, and aside from this, there will be some mis- 
shapen and crooked ti ees; but these are better standing than if removed, as thej^ af- 
ford shade for the trunks of the adjoining trees. They cost the company nothing, 
and there are over 2,000 perfect trees to the acre without them. 

^ There will always be cull-trees, even in the nursery, and such trees, with the best 
of pruning, will still be culls. I would not be understood as oifering the foregoing 
remarks as an apology— very far from it— as it is a surprising success. This plaiitation 
is on a larger scale than any other in the country (unless it be the one nearly adjoining, 
that we lately planted for Mr. Hunnewell), and I would most urgently advise that the 
trees be allowed to stand undisturbed, except to trim up the outside row, where the 
branches extend out into the forest roads, which is already the case with the first 
plantings, until the first planting is at least ten or twelve years old ; but in the mean 
time, if fence-posts be required within the time, they can be thinned out as wanted, 
without damage to the plantation. 

If trees are required for planting at any of the stations on the company's road, or 
for parks or other purposes, thousands can be taken out of the three-yt;ar old trees 
near the section-house without injury to the plantation ; and they are now of the 
very best size and condition for that purpose. 

I Vould suggest that if aov ere required for such purpose, an experienced man 
Should be employed to see to the proper digging and planting, as this would not only 
be the most successful but the most economical way the work could be done. 



Mr. Douglas makes the following supplementary report : 





Ago. 


Height. 


Circnm- 
fertiuce 
near tho 
ground. 




Tears. 

7 


Feet 
20 to 24 


Inches. 
14 to 21 






*4 


16 


9 in 




6 


10 


18 


9 




7 or 8 


*4 


17 


11 




7 8 


12 


18 






7 H 


*S 


16 






7 8 


8 


17 


10 12 




7 8 


*4 


8 












• 



* Uneven. 



Owing to thoN-ery wet season probably tho white ash, tho black walnut, and butter- 
nut trees have held their leaves well and made a much stronger growth than ever 
before. 
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The secretary of the Kansas State Horticultural Society, Mr. Or. G. 
Brackett, also made an examination of the forest-tree plantation at 
Faiiiiigton, Kans., and made report as follows to Mr. Nettleton. under 
date of September 10, 1885 :> 

CATALPA 8PECIOSA, WESTERN HARBY. 

(1) 1 found the block of three years old in a compact form and with very few fail- 
ures ill thooiiglnal planting. The growth of these has been remarkably vigorous 
am] show s evtuy evidouce of health and a well-shaped body to make a well-lormod 
tree for timber xmrposes. Many of these measured 3 to 3| inches in diameter and U to 
10 feet in height, and a current year's center growth of nearly 7 feet in length and 
very stocky. 

(2) The block of four years old was fully equal in every respect to the first, consid- 
ering^ the age. 

(3) The blocks of six and seven years' growth will compare favorably with the first 
ami second, many of which measure from 5 to 8 inches in diaraetier and 15 to 22 feet 
in*height, with linoly-formed bodies. The unifonn growth and apparent healthful- 
Less is remarkable, being planted, as thoy are, on an exposed prairie, with no shelter 
or protection other than what their own growth would aiford. In these we have the 
gratifying evidence of the adaptability of this species to the climate and soil of prairie 
regions as a forest tree. The present compact form of these blocks also shows an un- 
usual success by the few failures in thft original number used in the plantation. An- 
other point of great interest, not only in those blocks, but in the entire ijlantatiou, is 
the uncommon evenness of growth or the diliorent a^^os, which certainly njtlocts great 
credit to the intelligence of the management. The slight variations in so remarkably 
few instances are evidently the result of varying soil, ami to avoid which would have 
been impracticable, either by care in planting or after management, except by special 
measures, and would have been a questionable matter as to the prohtableuess of such 
an undertaking. 

AILANTI1U8 GLANDTJI.OSA. 

This tree is generally used on stony points, thin soils, and on the breaks of ravines 
with good results. In such locations its most valuable character of wood is obtained, 
as, when grown on rich or bottom lands, the wood becomes worthless, its durability 
and close texture is largely lost. This fact seems to have been fully recognized by the 
manager of the Farlington forests. 

The block of six years* growth of this tree already presents a fine forest appearance, 
many trees measuring from 5 to 8 inches in diameter and fully 15 to 18 feet in height, 
with straight, smooth, and well-formed bodies. There are but very few failures in 
the original planting among these. 

The younger blocks are equally promising, and demonstrate the usefulness of the 
ailanthus for exceptional soils on whick scarcely any other valuable sort could be 
successfully grown. 

The whole area of this artificial forest sbows a remarkable success, and, I venture 
the assertion, has no equal in the United States, considering its magnitude, and I was 
most agreeably surprised to find a work of such proportion as fully a success as that 
of any small plantation within my knowledge. It will stand any reasonable criticism 
without suffering in the least, and should give entire satisfaction to all concerned. 

While this undertaking evidently was considered from the point of a paying in- 
ves'tment by the parties interested, it has resulted in great benefit to the forestry in- 
terest of Kansas. It has demonstrated practically the possibilities of our prairie lands 
to juodnco forest trees of at least a very promising character to supply the future 
timber pr nluct required for railway ties, coustruction work, and many other purposes 
in whiiili a durable character of wood is needed, and fovthis alone our citizens should 
feel under obligations to your company. I have endeavored to present to you a fair 
and reliable statement, closely following the facts obtained by personal examination, 
and judging this work from a practical knowledge of forest-tree growth in other por- 
tions of our State and as found in other prairie States to thenortn and east of Kansas. 

FOREST FIRES OCCASIONED BY LOCOMOTIVES. 

In this connection the occurrence of forest fires occasioned by sparks 
from locomotives and their possible ])rcvention properly comes up for 
consideration. From careful inquiry made in preparing the last cen- 
sus it appears that about one-fourth of the forest fires in the census 
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year were occasioned by sparks from locomotives. The value of prop- 
erty destroyed by the forest fires was estimated to be upwards of 
$25,000,000. The proportion of this loss which was occasioned by 
sparks from locomotives is not estimated in the census returns, but the 
loss thus suffered is too great to be borne without making all reason- 
able efforts for its prevention or at least its great mitigation. The laws 
at present existing which have for their professed object the preven- 
tion of fires occasioned in this way are very inefficient. There are vari- 
ous contrivances for the consumption or arrest of locomotive sparks. 
Some of these are pronounced by railroad officers and engineers to be 
satisfactory in completely attaining their object, while at the same time 
they can be attached to any engine at comparatively little expense, and 
in the case of some of them their use is said to be attended with a 
diminished consumption of fuel for the same service. There would 
seem to be no sufficient reason, therefore, why all railroad companies 
should not be required by law to provide their locomotives with effi- 
cient spark arresters. 

TIMBER THIEVES ON PUBLIC LANDS. 

Vast quantities of timber continue to be stolen from lands belonging 
to the United States 5 and there is reason to believe that persons not 
destitute of respectability are in collusion with the thieves. Large sec- 
tions of railroads are now being furnished with ties and bridge-timber, 
taken, it is said, from the public lands without any warrant of law or 
ri ght, and without any compensation. This division has been informed of 
such depredations repeatedly, and has done what it could to stop them 
by making the facts known to the Commissioner of the . Land Office, 
the only functionary who is authorized to prosecute such offenders. 

MONTANA RESERVATION. 

It is much to be regretted that the bill introduced into the Senate by 
Mr. Edmunds, for the permanent reservation of a forest tract in Mon- 
tana, near the headwaters of the Missouri and Columbia Eivers, did not 
make its passage through the House of Eepresei>tatives and become a 
law, thus providing for all time a regulator of those important streams, 
besides securing other advantages. 

SUSPENSION OF SALE OF TIMBER LANDS. 

In view of the continued destruction of the timber on the Government 
lands, and the greater importance of preserving for permanent cultiva- 
tion and use such portions of forests as are adjacent to the head-springs 
of rivers, or which may be needed for climatic or other reasons con- 
nected with the general welfare, I repeat my conviction that a wise 
public policy demauds that the further sale of timber lauds belonging 
to the United States ought to be suspended, until a careful survey shall 
ascertain what portion of them may be disposed of without injury to 
the country, and what ought to be held permanently in a forest con- 
dition. 

ENCOURAaiNa PROGRESS. 

The review of the year is encouraging. The interest in the subject of 
forestry has iacieased throughout the country. The publications of the 
Department by themselves, and yet more as they hav« been republished 



Diagram showing the ejcte^it of the loss by forest fires in one year. 

[The li ht perpendicular liuea represent 10,000 and the heavy lines 100,000 acres.] 
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in whole or in part by our numerous newspapers, together with the dis- 
cussions which have taken place in agricultural and other conventions; 
have extended the knowledge of the subject, and it is one which only 
needs to be known to awaken interest, for it is seen at once to be one of 
great importance to the coantry, bearing as it does so manifestly upon 
all the arts, industries, and occupations of life. 

The establishment of Arbor Day, or tree-planting day, already adopted 
in sixteen of our States and Territories, is one of the most encouragiug 
signs of the advancement of forestry. The extension of the observauce 
of this day throughout the country should be urged by every proper 
consideration. Its general establishment would be among the most 
effective means of creating a proper sentiment in regard to trees and 
their adequate protection. 

The establishment of Arbor Day should enlist the children as well as 
adults in its observance. While the principles and practice of forestry 
should be taught with scientific completeness and precision in our agri- 
cultural and other colleges and experiment stations, the pupils in our 
common schools should be taught the elements at least of vegetable 
])hysiology, though in a simple and untechnical mauner. They may 
well be encouraged to plant trees and flowering shrubs around the 
school-house and in its vicinity. They can easily be led to watch their 
growth, and so doing, they will become interested in them and be ready 
to protect them. Becoming interested in these, which will seem to be 
in some sense their own, they will soon be interested in other trees, com- 
])aring them one with another and noting their points of agreement and 
difference, especially if the helpfal guidance of a teacher is given them. 
They will thus be led in a most pleasant way into the observation and 
study of natural objects, than wbicli there ia no more useful study, and 
in this way we might hope to have soon a generation who will be tree 
protectors instead of destroyers. In some European countries the law 
requires every school-house to be so situated and to have suck a space 
of ground connected with it as to admit of the planting of a grove of 
trees about it. Why should not our legislation be as wise? 

But with the encouragement we have from an increased knowledge 
and an awakened interest, and hopeful as the prospect seems to be, the 
waste of our forests goes on still With little if any abatement, except 
where complete exhaustion makes further destruction impossible. Little, 
if anything, has yet been done to check the annual destruction by fires 
which so often ravage our woodlands. The ax of the lumberman is also 
unchecked. As the trees in one region are swept away, the virgin for- 
ests in another are invaded by an army of ax-men, which carries destruc- 
tion before it. Although the lumber market is now overstocked, the 
prospect is that more trees wiU be felled during the present winter than 
were cut during the last one. 

Every consideration, therefore, urges us to engage in the work of 
tree-planting, and to do what we can to prevent the unnecessary de- 
struction of our existing forests. The great interests of agriculture, 
manufactures, and commerce call for such action. The health and 
comfort of the people call for it. True economy also calls for it, and 
this whether looked at in the large view and with reference to the gen- 
eral welfare or to the interest of the individual. The cultivation of 
trees is, almost everywhere, one of the surest sources of income. There 
are many tracts of land in all parts of the country, even in the prairie 
States and the rich river valleys, which can be made so useful and prof- 
itable in no other way as by devoting them to the growth of trees. To 
guard them from the incursions of animals is sufiacient, often, to con- 
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vert tlieiu into forests by natural ftTO^Yth. Seedlinfjs are uow oflcmi 
for sale by numerous free cultivators at sucli prices tliat the cost to the 
planter is insi^^-niticant. A few years of cultivation, with the ground 
properly jMojiared aiul the trees set closely together, will secure such a 
growth as will shnde the ground, prevent the springing uj) of wccmLs, 
and obviate the need of further care. The trees will grow while the. 
planter sleeps or is engaged in his ordinary work. The thinnings re- 
quired from time to time to give the expanding trees the needful room 
lor best development will amply repay all cost of planting and care, 
and the grove or lorest, once established, may be a source of steady and 
])erpetual income. The facts so abundantly set forth in the reportis of 
many of our horticultural and agricultural societies, as well as those 
attested on every hand, leave no doubt as to the feasibility and profit- 
ableness of tree-])hniting wherever it has been engaged in judiciously. 

K. H. EGLEStON, 
Ch ief of Division of Forestry. 

Hon. ITORMAN J. COLMAN, 

Commissioner, 
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INTEODUCTION. 

iSfiR : T have the honor to present herewith my annual report for the 
year 18S5, and take the liberty in doiog so, not only to call attention to 
some of the subjects of which it treats, but also to brieliy review the 
work of the Division durinfi: tlie year, with a view of pointing out 
wherein it may in the future be facilitated and improved. 

In the report of work in silk culture will be fouiul some statements as 
to the distribution of mulberry trees and the distribution of eg'fxs. I 
have also discussed the question of home-raised vs. ini])ortcd e^jg^s. Up 
to the present year the Department has been in the habit of purchas- 
ing for distribution eggs from abroad which could be guaraiiteed as 
sound, for the simple reason 'that there were no persons engaged in 
raising eggs in this country who were competent to a[)ply the Pasteur 
methods so as to guarantee their freedom i'com jic brine. A great many 
complaints, however, were made against this course, and it was charac- 
terized as uni3atriotic. Hence tlie present year we have obtained all the 
eggs needed for distribution next year from home raisers. The ex- 
amination of these eggs has entailed a vast amount of additional l;d.)or, 
much of it of a minute microscopic character requiring great care, so that 
the eggs have really cost us a great deal more than they would have 
cost if purchased from abroad. More dissatisfaction has resulted from 
this attempt to secure eggs from our own raisers than from the other 
custom, for a number of parties who have sent on eggs, expecting to be 
paid for them, have had them returned because they were found to be 
p6brinous, and in all such instances the parties have suffered keen dis- 
appointment : hence 1 seriously doubt whether it is best tb pursue this 
course in the future. 

In view of the great precaution necessary in disseminating sound 
eggs, I have deemed it desirable to devote some space, not only to the 
elucidation of this matter, but to the i)roper means of wintering the 
eggs, as a great many of our correspondents w^ho have received eggs 
have really lost them from i^remature hatching or other causes. In 
view of the importance of the subject I have also devoted some space 
to the two chief diseases that ati'ect silk-worms, \vl, pebrinG and Jiodi- 
eric, explaining the symxitoms and nature of, as well as the treatment lor, 
each. Full knowledge and experience on these points are very ts^sen- 
tial to successful silk-raising, and I Hud that the want of information 
upon the subject is very general. 

But, after all, the chief question that will be asked and is being asked 
in reference to silk culture is, Can it be made profitable, and to what 
extent are the eiiorts now being made by the Department likely to es- 
tablish the industry on a firm basis It is not necessary that I should 

(20V) 
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repeat here the arguments that have been set forth in former reports 
or in my Manual on the Silk Worm, a revised edition of which is in 
preparation. 

In your report to the President you have well stated the requirements 
essential to the permanent establishment of this industry, and it is 
evident to all who have given the subject attention that a home market 
for the cocoons (and this means the successful and profitable running 
of filatures) is the sine qua non of successful silk culture. Whatever the 
advantages of, or inducements to, silk culture may be, it cannot be denied 
that the industry will never become important so long as there is little 
or no profit in it, and the experience of the Division is that the larger 
number of those who apply for information and assistance and for eggs 
abandon their efforts after the first year, because of disappointment and 
discouragement. I would, therefore, more particularly call attention 
to the statements of cost of production at Philadelphia and New Or- 
leans, under the patronage and with the assistance of the Department. 
It will be seen that the outcome is not very encouraging, even omitting 
the items of office expenses, rent, interest on and repairs of plant, and 
cost of steam power, which do not enter into these estimates. It should 
be remembered, however, that it is only in the operation of a filature of 
considerable size that profit is attainable. Where the unproductive 
expenses above mentioned form a large proportion of the total cost of 
running the establishment, as in the i^ew Orleans experiment, the re- 
sults obtained cannot be otherwise than deceiving. It is worthy of ob- 
servation, also, that the price of reeled silk has greatly advanced since 
the calculations were made, so that with prices quoted, at this writing, 
the loss would be much less. 

It is more than probable that no decisive results will be reached until 
a filature of at least twelve basins of Serrell's automatic reeler can be 
erected at some point where the details can be watched and controlled 
by myself and assistants, and conducted for at least two years on strictly 
business principles. Though such an establishment might be unpro- 
ductive of profit, it would at least enable me to discover and point out 
more satisfactorily than heretofore the precise difficulties in the wTay-qf 
profitable reeling in the United States. These features could be thor- 
oughly studied and it would then be seen whether they were of such a 
nature that they could be bettered by time and experience, or such as 
are unavoidable under the conditions of labor found in our country. 
I question tUe wisdom of expending money in continuing such work as 
lias been performed during the past year. It has been productive of 
but one great good, and that is the formation of a partial market for 
American cocoons. 

But this market is in its very nature artificial 5 i, e,, it will cease to 
exist when the support of the Government is withdrawn. One difficulty 
that I have had in carrying on the experiments on a thorough busi- 
ness basis lies in the fact that while the Government can expend in ex- 
perimentation and salaries and plant, the statutes prevent the utiliza- 
tion of whatever income results from the reeled product. Unless, there- 
fore, the Serrell reel be thoroughly tried, it were best for the Depart- 
ment to leave the filature problem to private enterprise and devote 
its efforts to those scientific problems involved in the work, and to 
the dissemination of information, silk-worm eggs, &c., as has been 
the custom in the past. In other words, the Division should become a 
center or school of information and experiment in all directions that 
might lead to increase of knowledge in reference to the industry and 
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thus supply a constant demand, which will continue whether silk cult- 
ure spreads and becomes profitable or not. The business side of the 
problem would then find normal development. Finally, the experience 
of the past two years confirms the views expressed as to the difficulty 
of ])ermanently establishing silk culture so long as our tariff laws are 
agiiinst it. Any stimulus given to it must needs be temporarj^, and 
the substantial way of encouraging the industry is by imposing an im- 
>w>rt duty on the reeled silk from foreign countries. This is essentially 
' hii view which I expressed a year ago iu the following words : 

For fifteen years, now, I have carefully watched all that has been 
iloue, and have, in my feeble way, aided to promote the industry, and 
iiave seen one effort after another to establish it on anything like an 
extensive scale fail, and always for the reason that capital and ordinary 
labor can find more profitable employment. In studying the status of 
the industry in South France the past summer, I was also surprised 
to find it languishing and, as Professor Maillot, who has charge of the 
sericultural station at Montpellier, assured me, for the same reason 
that it had hitherto failed with us, viz., inability to compete with the silk 
produced by the cheaper labor of other countries, and especially of 
China and Japan. If the French silk-grower cannot well cope with this 
competition with the price of ordinary labor at 3 francs for men and 
francs for women, how can we expect to ? The chief hope, in addition 
to the advantages we possess, as set forth in the preface to the second 
edition of my manual, is in the Serrell reeling machine, which, if it fulfil 
its present promises^ will revolutionize the silk industry and greatly 
subordinate the question of labor. It is in this direction, then, that 
there is hope, and fuller consideration of it will be found in the report." 

In how far the Serrell machine may be looked to for overcoming our 
difficulties on the present basis of importation of the reeled silk will be 
found set forth in the present report. 

During the year destructive locusts have attracted an unusual share 
of attention, and I have devoted some time to their consideration. The 
injury in California has been due to a species {Melanopliis devastator) 
hitherto not known to be particularly injurious, and one closely allied 
to our Eocky Mountain sifecies {MeJanoplus sj}retus). Both of these will 
be found treated of in the following pages, as also the non-migratory 
species which have been extensively abundant during the year. The 
subject was sufficiently important to justify special investigation, and 
Messrs. D. W. Coquillett, Lawrence Bruner, and Albert Koebele were 
each engaged to make such investigations whether in California or iu 
the Northwestern States. Their rei)orts are included. 

Among the other events that have been prominent during the year in 
applied entomology are the ravages to onions of the Dark-sided Cut- 
worm {Agrotis messoria) around Goshen, K. Y. ; the injury to leatlior 
ind boots and shoes by the Leather-beetle" {Bermestes viiljnmift) ; the 
'.videspread injury to most garden vegetables and to corn and cotton by 
file Garden Web-worm [Eurycreon rantalis)] the local injury to straw- 
berries on Long Island by the Strawberry Weevil (Anthononius miiscu- 
'?;s),andatMeriden, Conn., of the Pear Midge {IMplosis nigra). This last- 
11 Limed species furnishes a good illustration of an insect evidently re- 
cently introduced and yet confined to a very restricted area. In view of 
the vast loss vv^hich such introduced insects have occasioned in the last 
:\venty-five years in different parts of the country, and the way in which 
uhey have spread from their points of introduction, it is greatly to be 
'egretted that the Department has not some means of stamping out such 
I localized introduced pest, and of thus preventing its spread over the 
14 AG— '85 
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whole country. The case is parallel to that of a localized contagions 
disease among animals, and I would recommend it to your careful con- 
sideration. 

Several other subjects are treated of in the Eeport, but no insect occu- 
pied quite so much attention during the year as the Periodical Cicada. 
Two extensive broods of this insect ax3X)eared, and in view of the interest 
in the subject I have thonglit it worth while to discuss it at some length. 
I have, therefore, under various subheads, given some statements of 
well-known facts, together with a number of observations and some ex 
periments unrecorded i)rior to the T)resent year. I woukl especially call 
the attention of the reader to the max) illustrating the distribution of 
the two broods and to the summary of the chronological history of all the 
different broods known, and will be thankful for any data from any cor- 
respondent in reference to the same. 

On the whole the season has been one of marked activity in certain 
special directions, and the routine work of the Division has greatly in- 
creased. The amount of the routine work may be gathered from the fact 
that over 7,500 letters have been received and answered during the year, 
exclusive of answers to circulars sent out. Some new lines of investi- 
gation have also been begun. Chief among these is that pertaining to 
economic ornithology. 

The work of this Division touches intimately on various other branches 
of zoology, but on none more than on ornithology. Few injurious insects 
can be well and fully considered without reference to their liability to 
be devoured by various natural enemies, and especially birds. The in- 
terrelation between birds and insects is a theme which necessarily inter- 
ests any one who fully appreciates all the bearings of applied entomology, 
and I have for some time desired to take up the subject as part of the 
work of the Division. How complicated these relations are is rendered 
obvious by the excellent work done in this line by Prof. S. A. Forbes, 
State entomologist of Illinois, and by Mr. F. H. King, in his report on 
economic relations of Wisconsin birds, made under the direction of the 
geologist of Wisconsin. 

Hitherto these investigations have been undertaken either by private 
individuals or under State aid. Last winter the American Ornitholo- 
gists' Union, a body organized some two years ago, petitioned Congress 
to appropriate means for such investigations by the National Govern- 
ment, and an approi)riation of $5,000 was finally obtained, and this Di- 
vision charged with carrying on the investigation. The chief interest 
which the farming community has in this work is in reference to the 
food-habits of birds, though the inquiry will cover all questions of an 
economic nature relating to North American ornithology, and especially 
bird migrations and geographic distribution. In planning the worlv I 
have taken charge of that part relating to food-habits, because of its 
intimate entomological bearings; while Dr. C. Hart Merriam, aided by 
Dr. A. K. Fisher, will take charge of all the other phases of the inquii y. 

For the last two years the American Ornithologists' Union has niadr 
bird migration and geographic distribution the subject of special inves- 
tigation, and has secured the voluntary services of some fourteen hnn 
died observers. Dr. Merriam, as secretary of the Union and chairman 
of the committee on migrations, has been able to secure the services of a 
large number of these observers in the Dei)artment work. Much is thus 
gained by co-operating with said Union. The work was begun only on 
the 1st of July, and no formal report of results has yet been prepared, 
as the gathering of material and the examination of birds' stomachs 
necessarily involve a great deal of preparatory labor. A bulletin on 



REPORT OP THE ENTOMOLOGIST. 



211 



Bird Migration in the Mississippi Yalley has, however, been prepared 
by Prof. W. W. Cook, aided by Mr. Otto Widnian and Prof. D. E. Lantz, 
and will be published as Bulletin 10 of th© Division. 

The principal ways of getting information desired must be {a) by per- 
sonal observation of lield agents; (b) by the co-operation of intelligent 
observers on the farm, and in field, orchard, and forest, in all parts of the 
country; (c) by the collection and analysis of stomach contents, and {d) 
by the colhxtion of what has already been published on the subject. 
With these objects in view, circulars and schedules have been prepared 
and sent out to about one thousand of the regular observers of the 
American Ornithologists' Union, to the editors of agricultural papers 
and periodicals throughout the country, and to a large number of far- 
mers. Eeplies are coming in very fast, and a special bulletin devoted 
to this branch of the inquiry will soon be prepared. 

The collection of birds' stoauichs has already resulted in the accumu- 
lation of more than fifteen hundred bottles of gizzard contents, and it 
will take a great deal of the time of the Division to have them properly 
examined and determined. In order to secure exact data concerning 
each bird whose stomach is i)reserved, blank forms, asking for the num- 
ber, name of the bird, sex, date, hour of killing, locality, character oi 
idace where killed, name of collector, and remarks, were sent to all col- 
laborators. The very cursory examination made at the time of collect- 
ing this material has developed facts before unsuspected, and results o( 
imi)ortance may confidently be anticipated from its final elaboration. 

Another investigation added to the Divisional work during the year 
has been in relation to bee culture, which has hitherto received little or 
no attention in the Department. The first work required of this Division 
by the farmers of the country was the protection of their crops from in- 
sect ravages. Hence the chief energies of the Division, since under my 
direction, have been devoted to the improvement of insecticide appli- 
ances and the discovery of improved insecticides, as well as to thorough 
investigation of the chief insects injurious to vegetation. As some of 
these have been completed or are drawing to a close, I am able to devote 
more time to new fields. Apiculture, as an important branch of econ- 
omic entomology, deserves attention, and there are some questions which 
the Department can, perhaps, better consider than private individuals 
or associations, Mr. IsCelson W. McLain was, therefore, appointed as 
special apicultural agent of the Division. His headquarters have been 
at Aurora, HI., a locality which is well suited for the work. 

Among the subjects which I desire to have investigated in addition 
to some of more purely scientific interest, are the following: 

(1) To secure the introduction and domestication of such races of bees 
as are reported to possess desirable traits and characteristics; to test 
the claims of such races of bees as to excellence, and to prove by ex- 
periments their value to the apiculturists of the United States, and their 
adaptation to our climate and honey-producing flora. 

(2) To make experiments in the crossing and mingling of races already 
introduced, and such as may hereafter be imported, and by proper ap- 
plication of the laws of breeding endeavor to secure the type or types 
best adapted by habit and constitution to uses of practical bee-keepers 
in the United States. 

(3) To make experiments in the methods of artificial fertilization, and, 
if possible, demonstrate the best process by which the same may be 
accomplished. 

(4) To study the true cause or causes of diseases yet imperfectly un- 
derstood, and the best methods of preventing or curing such diseases. 
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(5) To obtain incoiitestible results by intelligent experiments on scien- 
tific methods, as to the capacity of bees, nntler exceptional cireuin- 
stances, to injure fruit j i to set at rest the ever- discussed question 
of bees vs. fruit. 

A report from Mr. McLain is published with the other reports of 
agents, wherein interesting discussions will be found on various subjects, 
such as economy in the production of wax, on wintering bees, but par- 
ticularly on artificial fertilization and on the question of bees vs. fruit. 

The question as to whether bees really injure fruit or not at first hand 
is one that has been strenuously argued |)ro and con, and the position 
taken has been, without much doubt, more or less influenced by the in- 
terest of the writer, the fruit-grower as a rule taking the affirmative and 
the bee-keeper the negative position. The difficulty of getting unbiased 
results has been great, because of the difficulty in producing at will 
those exceptional conditions under which injury to fruit has been ordi- 
narily reported, and I believe that never before have the same pains and 
care been expended on an experiment as have been given by Mr. McLain 
in that he reports, the methods and precautions in which I have per- 
sonally examined, endeavoring to x^rovide for all possible contingencies. 
The experiments show pretty conclusively that bees do not injure fruit 
at first hand, and this fact is in keeping with the structure of the man- 
dibles as comx)ared with those of wasps ( Vesjndcc) which are generally 
charged with the real injury. 

Mr. McLain also gives some figures to show the great importance of 
ax)iculture, and while there is need for more careful statistics of this 
industry, I believe these can better be obtained through the agency of 
the statistical Division of the Department than through this special 
agency. 

So far as the limits allowed for this report have permitted, I have 
added, under the title of ''Kotes of the year," briel'er references to a 
few of the insects that have attracted attention, as evidenced by the 
correspondence of the Division. 

The labors oi" Mr. n. G. Hubbard, on the insects affecting the orange 
tree, have been concluded in Florida, and his report has been prepared 
;ind the page proof all read, and since last September the whole work 
has been waiting to be put to press. The fourth Ee])ort of the U. S. 
Entomological Commission, viz., my final report on the Cotton-worm 
and Loll-worm, has also been completed since last summer, and is 
slowly going through the press. 

Dr. Packard has continued his special work on forest insects, his 
summer investigations having been made chiefly in Maine. A brief 
report from him on some of the insects studied is included. 

Mr. Lawrence Eruner, in addition to the special Avork upon which he 
has reported, has continued work, in conjunction with myself, on the 
family of destructive locusts [Acrididcc)^ and otherwise to act as agent 
of the Division at West Point, Nebraska. 

Prof. Herbert Osborn has been appointed to represent the Division 
at Ames, Iowa, and Miss M. E. Murtfeldt and Mr. J. Gr. Barlow have 
made special investigations during the summer. 

The exhibit of economic entomology prepared for the Kew Orleans 
Exposition has been returned. The iujury, unavoidable in the trans- 
portation of such fragile objects, has been made good, and the collection 
deposited in the IS'ational Museum for permanent keeping, in accord- 
ance with the policy hitherto adopted by the Division in reference to 
museum material. I may state in this connection that, with a view of 
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l)uildiri<^ up a valuable national collection of insects, I have donated 
my own private collection to said l^^ational Museum, and shall bend my 
elibrts, as entomologist of the Department, to increasing it, feeliaig 
that by thus co-operating with said museum the Department will al- 
ways have easy access to a reference collection, such as it would be im- 
possible or unsafe to accumulate in our own building, because of the 
want of accommodation, and the inflammable nature of the structure. 

In conclusion, I would again refer to the want of greater facilities for 
the publication of the results of the work of the Division. The limited 
space allowed in the Annual Eeport is insufficient to lay before the pub- 
lic the results of the work in detail, and we are seriously hampered for 
the means of publishing any extended volumes requiring full illustra- 
tions. 

A bulletin on the Periodical Cicada, one treating of certain parasites 
of injurious species, and another on the imported Elm Leaf-beetle, have 
been published during the year, and several others are ready for publi- 
cation or in preparation. One part of the work on insectiicides, men- 
tioned in my last report, has been finished and only needs revision. 

Unless the special printing fund of the Department be greatly in- 
creased, such works as the last-mentioned can be published only when 
ordered by Congress. Yet when, a year ago, your predecessor asked to 
have two monographs from this Division ordered by Congress, the Sen- 
ate committee on printing declined to order the same, on the ground that 
it did not wish to establish a precedent for the publication of such mono- 
graphs by this Department. One of these, viz., that by Dr. S. W. Willis- 
ton, on the Syr})hidce (a family of two- winged flies of considerable import- 
ance to the farmer because of their being essentially predaceous) will, 
therefore, necessarily be published elsewhere. I can see no reason why 
tins Department should not extend its usefulness and promote scientific 
a^iricalture by the publication of more elaborate memoirs, as the other 
scientific Departments of the Government do. So far as the Entomo- 
logical Division is concerned, I have for some time, as expressed in 
previous reports, felt the desirability of issuing, from time to time, 
monographs that shall do credit to the Division, and would urge that 
steps be taken to establish this precedent. In addition to the special 
bulletins it would also be very desirable, as recommended in my report 
for 18Sl-'82, to issue a periodical or serial bulletin that would set before 
the public, at stated intervals, while it is fresh, the gist of the more im- 
portant investigations and facts of interest, as elicited in the corre- 
spondence and work of the Division. 

The office fprce remains essentially the same as a year ago. Dr. Bar- 
nard has been relieved, and Mr. Otto Lugger, of Baltimore, appointed. 
Mr. Mann has continued work on the bibliography of economic entomol- 
ogy, and Mr. Koebele is temi)orarily stationed at Alameda, Cal. I take 
pleasure, in conclusion, in acknowledging the efficient services of Mr. 
Philip Walker, in the sericultural work, and the aid of my first assist- 
ant, Mr. Howard, and of Mr. Schwarz and Mr. Pergande, both in the 
routine work and in preparing this report. The drawings, as hitherto, 
have been prepared, where not otherwise stated, either by Mr. Marx or 
Miss Sullivan, with my corrfection and supervision. 

Eespectfully submitted, December 24, 1885. 

O. Y. EILEY, 

Entomologist. 

Hon. NOKMAN J. COLMAN, 

Commissioner, 
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SILK CULTURE. 

Since our last annual report was submitted tlie work of the Division 
in encouraging and developing silk culture has been continued with 
the additional clerical force which the appropriation in favor of the in- 
dustry made it possible to employ. Three hundred ounces of silk-worm 
eggs were purchased in France and received in Washington m December 
of 1884. During the first three months of the present year, these eggs 
were distributed among eight hundred and fifty applicants, inhabiting 
almost every State in the Union. By far the largest number of appli- 
cations came from Illinois, while Kansas, Louisiana, and Ohio testified 
strongly to the interest felt in the industry. Eggs were distributed in 
packages of one-twentieth of an ounce, one-tenth of an ounce, and larger 
quantities, the apportionment being made with due consideration of the 
experience of the applicant and the silk- worm food accessible. Through 
ignorance of the art of raising silk- worms, many have asked for much 
larger quantities of eggs than they could possibly raise in their inex- 
perience. For these we have been obliged to judge in what may have 
seemed an arbitrary manner, and they bave always received but a small 
quantity. This, while not enough to insure profit, has been quite suffi- 
cient to enable the raisers to acquire some of that experience without 
which no industry can be successfully carried on. 

DISTRIBUTION OF MULBERRY TREES. 

The Division has co-operated with the superintendent of gardens and 
grounds in the distribution of some eight thousand mulberry trees to per- 
sons interested in silk culture. We are not in favor of an indiscriminate 
distribution of food-plants, for various reasons. Chief among these is 
the fact that neither the Osage Orange nor the Mulberry can be denuded 
of their leaves without injury until the plant has reached at least its 
fourth year. This lapse of time is discouraging to silk-raisers, and while 
waiting for their trees to acquire the requisite size they lose their in- 
terest in the industry or become discouraged. It has been urged by 
nurserymen that one of the duties of the Department in fostering silk 
culture was to encourage the setting out of large mulberry plantations, 
so that, as the interest in the work grows, silk-raisers may find an 
abundance of food of easy access. But the great flurry of 1838 was 
rather caused by nurserymen than by silk culturists, and the furor in 
planting the multicaulis, rivaling as it did the tulip craze of Holland, 
led to the ruin of many rich men. Although such an event could hardly 
be looked for again, experience teaches that we must take great care 
not to allow ourselves to be led into a false policy by interested parties. 
The mulberry planting of that period, as well as at prior and subse- 
quent times, has left large numbers of trees scattered over the country, 
which will enable silk-raisers to make the experiments necessary to 
assure themselves if their interest in the industry is to be lasting or 
whether it is to die out after the first season. 

We have often called attention to the use of the Osage Orange as a 
food-plant, and in the section where it is so largely used for hedging it 
is now the common material used in feeding silk-worms. This section 
has its center in the State of Illinois, where the supply appears to be 
practically unlimited, and it stretches on the east to Central Ohio and 
on the west into the eastern counties of Nebraska and Kansas, where 
it is becoming more plentiful as the country becomes more thickly set- 
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tied. Throughout these latter States the Mennonites have planted 
large numbers of the Eussian mulberry (Morm tartarica), which makes 
an excellent wind-break and is so hardy as to stand the winters of Da- 
kota. The wood is excellent, being largely used for fence posts, and 
the foliage makes, so far as our present experience goes, a good silk- 
worm food. In view of all these facts the distribution of mulberry 
plants has not been pushed, and we have thought.it wiser to allow peo- 
ple to set out their own plantations and reserve our means for helping 
them in other directions. 

DISTEIBUTION OF EGaS. 

The eggs distributed last year were purchased in France from relia- 
ble dealers. They were all of a yellow annual race, usually called 
French. In regard to this designation of races a few words of explana- 
tion are required. Prior to the silk- worm plague of twenty years ago 
in Europe, there was a certain degree of exactness in the lines drawn 
between the races raised in different provinces. Then, however, the 
indigenous races were to a large extent blotted out, and egg mer- 
chants went first to Turkey, then to Asia Minor and Syria, and finally 
to China and Japan in search of eggs that should be free from the 
malady." Thus it was that there were brought into France and Italy 
a large number of races foreign to those countries. These were crossed 
together and, after the researches of Pasteur had made the resuscita- 
tion of the native races possible^ they were crossed with these as well. 
Thus the identity of the old varieties became lost and the same new 
stock appeared in different sections under different names. Samples 
of French and Italian yellow cocoons sent us last summer appear to be 
identical, and to be again very like some called " Turkish salmon.'^ 

HOME-BAISED VS. IMPORTED EOaS. 

A good deal of feeling was exhibited by American silk-raisers on ac- 
count of this purchase of eggs abroad, as they considered the produc- 
tion of eggs a part of the industry which should be fostered in the 
United States. With this feeling we do not entirely sympathize. In 
bhe first place, the Department can distribute but a comparatively small 
quantity of silk-worm eggs each year, and they can be produced by a 
^ery small number of persons. The production of these eggs requires 
^reat care and extended experience in this branch of the art. There are 
nany precautions with which it is necessary to surround the work, and 
^e consider them of such moment that we have set them forth at length 
n another portion of this report. The experience thus required is 
lomewhat hard to find among the silk-raisers of this country. Those 
vho have already produced eggs for sale have relied more upon the 
reedom of this continent from the germs of disease than upon scientific 
n^thods for its prevention, and^while sericultural Europe was plague- 
tticken, several American silk-raisers seized the opportunity to pro- 
luce eggs for the European market and succeeded in realizing consid- 
irable profits. But the day for such work is past. Europe to-day can 
>roduce eggs of sufficient purity for her purposes and "the malady" 
tself has crept into the United States with imported eggs. Silk-raisers 
lave attempted to reproduce from this stock, but knowiug nothing of the 
lecessary precautions of which we have already spoken, have produced 
jut a poor class of eggs, which in many cases have been highly dis- 
ased with the jf6brine. While patriotic motives would induce as to 
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give the preference to home-raised eggs, yet we felt the necessity of 
using great care in purchasing eggs from American raisers, and for these 
reasons we have only accepted those that are sent us in sacks, contain- 
ing the laying of one moth per sack, with the mother inclosed. Tiiese 
moths have been submitted to the careful microscopical examination 
required, and we have thiis been able to guard against the purchase of 
any diseased eggs. The sequence has shown the precaution to have 
been necessary, for several large lots, accompanied by fine-looking co- 
coour; and a report from the raiser to the effect that the worms were 
robust and to all appearances healthy, have at once shown disease 
when submitted to the crucial test of the microscope. 

About COO ounces of eggs have been provided for the distribution 
which is to take place during the coming winter and spring. In apply- 
ing for these eggs silk-raisers state whether or no they wish to winter their 
own eggs. If they themselves prefer to care for them, the eggs will be 
sent out before the end of January, otherwise they will be kept in Wash- 
ington until the foliage in the different sections of the country is ready to 
feed the worms. We have been led to make this change in the method 
of distribution from the fact that a good many lots of eggs were lost 
last year throughpremature hatching, because the silk-raisers to whom 
they were sent were unprovided with suitable means for keeping them 
through the warm days of early spring. 

The eggs have been received Irom thirty-nine persons residing in dif- 
ferent parts of the country. They have been submitted to the scrupu- 
lous microscopical examination described later in this report, so that it 
might be possible to select those untainted with the pebrine. This has 
proved to be a greater labor than was anticipated, and has occupied the 
attention of the office all through the fall. Besides the accepted eggs, 
thirteen lots, amounting in all to 130 ounces, have been rejected be- 
cause they were x)6brinous. Sometimes the malady has been so marked 
as to appear upon a very superficial examination of the moths, while 
again it has been necessary to push the test much deeper in order to 
make sure of the existence of the disease. 

It is very questionable whether silk culture will be permanently pro- 
moted by this encouragement to promiscuous egg production. 

Those who advertise silk culture as an industry suitable to old per- 
sons, invalids, and children, by virtue of its being light, easy work, do 
the cause harm. Silk culture may be light as compared with the more 
severe labor that our farmers' wives are often obliged to do, but it is no 
less true that to many persons who have tried silk raising the labor in- 
volved has seemed arduous. There is, to be sure, no heavy physical 
labor, but the raising of silk-worms involves attentive and constant 
care, especially during the last stage. The aged, the feeble, and the 
young may assist, but activity and intelligence must guide. 

THE ESTABLISHINa OF FILATURES — COST OF PRODUCINa REELEI 

SILK. 

We have repeatedly pointed out in previous reports the importamj( 
to the success of silk culture of the establishment of filatures where th( 
cocoons produced in the United States may be reeled and thus find i 
market. Until Congress made a special appropriation for the encour 
agement of the industry, it was impossible for this Department to under 
take the establishment of such institutions. During the pa6t year 
however, we have been able to accomplish this object, to a limited ex 
tent at least, and with this end in view two stations were establishec 
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last spring. One of these was at Philadelphia in charge of the presi- 
dent of the Silk Association there, Mrs. John Lucas, and the other at 
New Orleans under the direction of Mr. Jules Herbehn. 

The following figures and estimates have been prepared by Mr. 
Walker, those of the Philadelphia station from his personal examina- 
tion of the books, and those of the Kew Orleans station from the re- 
ports and correspondence of Mr. Herbelin : 

" Work at the Philadelphia station did not commence in earnest until 
the beginning of the present fiscal year. Since that time, during the 
months of July, August, and September, 518 pounds 11 ounces of co- 
coons were consumed in the production of 96 pounds 1 J ounces of raw 
silk. This requires 5.39 pounds of cocoons for 1 pound of reeled silk. 
The quality of the stock handled is thus shown to be very bad, 4 pounds 
being considered excessive. Some of the trouble is undoubtedly to be 
attributed to inexperienced labor, but the principal difficulty was with- 
out doubt in the inferior grade of cocoons used. These cocoons cost, on 
the average, 85 cents per pound, so that the raw material used in the 
production of a pound of silk cost $4.58. What has been sold of this 
silk has brought $4.40 per pound, from which it will be seen that the 
cost of the raw material was greater than the value of the manufactured 
product. Under the circumstances this is not much to be wondered at, 
when we take into account the fact that the greater part of the cocoons 
were produced by raisers who were absolutely without experience. 
These raisers, though they produce an inferior product, expect a good 
price for it, and in encouragement of the new industry it has been 
thought better to give it. Under commercial circumstances, at the 
present value of silk, the cocoons used in this work should not cost more 
than 60 cents per pound. The labor entering into the production of this 
silk consisted of 1,942 hours of a reeler, at a cost of $232.50, and the ex- 
pense of cocoon sorting, amounting to |56.25, or a total cost of $288.75 
for productive labor. This is about $3 per pound of reeled silk, or a 
total cost of $7.58 per pound. The general expenses accompanying such 
experiments are always heavy, and should not be counted to the detri- 
ment of the work. Under commercial circumstances they are generally 
covered by the sale of silk waste, the receipts for which are not herein 
credited to the Philadelphia account.* 

"The Kew Orleans filature was opened on the 15th of April, and was 
run continuously in that city until the 31st of August. During that 
time there were purchased 4,267 iiounds of cocoons in a more or less dry 
condition. They are estimated to be equivalent to 3,360 pounds of dry 
cocoons and cost an average of $1 per dry pound. Of these cocoons, 
2,710.15 pounds were reeled during the period mentioned, and from them 
were produced 641 pounds of reeled silk. This gives us 4.228 pounds of 
dry cocoons per pound of reeled silk. This is not what we may call a 
good result, but we cannot hope for a better with the quality of cocoons 
that Mr. Herbelin has to deal with. Four hundred of the 641 pounds of 
reeled silk mentioned above have been sold at $4.50 per pound, making 
the value of the reeled lot $2,884.50, if the balance be sold at the same 
price. The cocoons entering into this silk cost, as has been said, $2,710.15, 
or about 94 per cent, of the value of the manufactured material, or, 
again, about $4.23 per pound reeled silk. The labor employed in mak- 



* A later report (December 29) from Mrs. Lucas makes the rendition much more 
creditable, showing, in fact, that from 722 pounds of cocoons, 200 pounds of commer- 
cial reeled silk was produced. This would be an improvement so unexampled since 
Mr. Walker^s report that there is evidently some error. 
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ing this silk cost $1,073, or about $1.67 per pound, making the total 
cost of the silk about $5.90 per pound. 

"This cost was, to go more into detail, divided up in the following 
manner : 



4.23 pounds dry cocoons, at $1 per pound $4. 230 

Labor: 

Cooking, brushing, and reeling 939 

Cocoon sorting 089 

Forewoman 276 

Engineer 368 



Total 5. 902 



" In discussing these figures it may at once be said that the forewoman 
and engineer could as well have handled forty basins as the six which 
they had in charge in their respective capacities. We may therefore 
with justice place the value of their work in the Kew Orleans filature 
at six-fortieths of the amount stated above. This reduction will then 
bring the corrected cost per pound to : 



Cocoons , $4 230 

Labor : 

Cooking, brushing, and reeling 939 

Cocoon sorting 089 

Forewoman of $0.276) 042 

Engineer (A of $0.368) 055 



Total - ^ 5.355 



*'The difference in the cost of production between the silk reeled in 
ITew Orleans and that reeled in Philadelphia is somewhat due to the 
superior price paid for labor at the ]S"orthern station, where the reelers 
earn 10 cents per hour, while in New Orleans they can be employed for 
7 J cents."* 

In our last annual report (p. 286) the opinion was expressed that the 
future of silk culture in America would depend largely on the success of 
the Serrell automatic silk reel. The flatness of the French money mar- 
ket and the slowness of issuing of Mr. SerrelPs patents have prevented 
thus far the setting up of any of these reels in the United States. Two 
of his American patents have now been granted, but, as they are only 
in relation to details, we are still unable to give an account of his im- 
provements; but the experiments carried on in France have shown 
that the following economies may be effected by the use of this machin- 
ery, as compared with the ordinary French systems, to which class the 
Philadelphia and ]N"ew Orleans reels belong. It has been found that, 
on account of the more equitable handling of the cocoons by automatic 
machinery, a pound of silk can be produced from 10 per cent, less raw 
material than when ordinary hand machinery is used. Again, it has been 
shown that with the Serrell reel 50 j^er cent, of the number of employes 
can produce one-third more silk per day than is commonly i)roduced 
with hand machinery. The cause of this economy is as follows : In the 



* During the six weeks intervening between the preparation of the above estimates 
and the proof-reading (January 16, 1886), a decided movement has taken place in the 
market for reeled silk, prices for silks having risen from 15 to 20 per cent. It was at 
first thought that this advance had a speculative basis, but later advices seem to indi- 
cate still better prices, with a firm and active market. Anticipating tliis further ad- 
vance, American importers and manufacturers have laid in a large stock of reeled 
silk, the value of imports in December, 1885, having reached $2,916,496, as against 
$1, 120,199 in December, 1884. This Increase in value of imports during the past month 
brings the total for 1885 to $15,157,465, as against $13,777,908 in 1884. 
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first place, a given number of operatives can run twice as many Serrell 
reels as ordinary French reels. In the second, in the ordinary operation 
of the latter a woman uses one-quarter of her time in preparing her 
cocoons to be reeled, and during that time her reel stands idle^ but by 
the Serrell system the cocoons are prepared by particular operatives, 
who do nothing else, and the reels are run constantly. We here gain, 
then, 50 per cent, by the saving in the number of operatives, and 25 per 
cent, of the remaining 50 per cent., or 12J per cent., through increased 
Ijroduction, and have, in all, per cent, of economy of labor. 

Applying these economies to the corrected cost of production at Kew 
Orleans, as given above, it would be reduced to : 

Cocoons ($4.23 less 10 per cent, or $0.42) ...1 $3,810 

Labor : 

Reelors, &c. ($0,939 less 62^ per cent, or $0.587) 352 

Sorters ($0,089), forewoman ($0,042), engineer ($0.055) 186 



Total cost of producing 1 pound of reeled silk witli Serrell reels under 
the above circumstances 4. 348 

A recent letter from Mr. Serrell informs us of the shipment of one of 
his reels to the Department for use iii making experiments, and it will 
then be possible to verify the figures given above. 

WORK ON THE PACIFIC COAST. ' 

In addition to the two agents mentioned above, it was deemed advis- 
able that the Division should be represented on the Pacific coast, and 
Mr. Charles Wolcott Brooks was therefore appointed as superintendent 
of experiments in silk culture at San Francisco. This position he held 
until his death, in August, when he was succeeded by Mr. William M. 
Noyes, our present representative. Under Mr. Brooks's superintend- 
ence and the immediate direction of Mr. B. H. Carter, of Oakland, an 
experimental crop of silk-worms was raised last spring at the Tomp- 
kins school-building in that city. The worms^ however, were unfortu- 
nately received by Mr. Carter after they had hatched, and their being 
improperly cared for during their first days had a bad ieffect upon their 
subsequent health and growth. Some of the choice cocoons were, how- 
ever, used for the production of eggs, which will be distributed through- 
out the State during the coming winter. 

In previous reports we have mentioned the form ation of the California 
Silk Culture Association and of tlie State board of silk culture of Cali- 
fornia. The association continued in its original form until the begin- 
ning of the present year, when its members were incorporated as the 
"Ladies' Silk Culture Society of California.'' The old association was 
always active in promoting silk culture throughout the State, and the 
society has followed in its footsteps, distributing literature, silk-worm 
eggs, and food-plants to silk-raisers. Soon after its incorporation the 
society was presented with a piece of land containing about 15 acres, 
situated iuTiedmont, in Alameda County. On this land it was their 
intention to establish a model sericultural station. In this object they 
have been assisted by the Department of Agriculture, a building of 
suitable size and arrangement to serve as a cocoonery having been 
erected at Piedmont in the month of June last. Here it is intended to 
set out plantations of food-plants and to raise a small crop of silk- 
worms each year, with three distinct objects in view. The first, and 
perhaps the most important, is the investigation of all matters of scien- 
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tific interest in connection with silk culture, such as the best methods 
of raising silk-worms and their food, the adaptability of different food- 
plants to the climate of California, &c. A review will be made of the 
researchos of M. Pasteur into the diseases of silk- worms in the light of 
investigations into the lower orders of vegetable life that have been 
made since his "Studies" were published. These and a great many 
other questions will naturally occupy the attention of the expert direct- 
or of the Piedmont station. Secondly, during the silk-raising season, 
pupils will be taught how to raise silk- worms after the most approved 
and economic methods; and thirdly, the crop resulting from the annual 
experiments, will, if suitable, be used in the production of silk- worm 
eggs, to be distributed gratuitously to the silk-raisers of the Pacific 
coast. A director for this station has been appointed in the person of 
Mr. A. Werner, who comes to us with several years' experience of a 
similar kind in Austria. 

The State board of silk culture, though created for four years, had 
funds appropriated for its use for two years only. These funds were 
exhausted some months before the biennial period had elapsed, and the 
active work of the board came to a premature end. This board was 
succeeded by a new one created in accordance with an act approved 
March 18, 1885, which appropriated $5,000 per year, for two years, for 
the encouragement of silk culture. In pursuance of this law the pres- 
ent board is now acting under the presidency of Mrs. Olive M. Wash- 
burn. The first board established an experimental and educational fil- 
ature in the city of San Francisco. At thi^ filature there were received, 
from the crop of 1883, 509 pounds of cocoons, and from that of 1884, 753 
pounds. Although it was estimated that the State produced 1,500 
pounds of cocoons during the former season, the estimate appears to be 
excessive, competent judges giving it as their opinion that two-thirds, 
at least, of the crop was purchased at the State filature. On June 22, 
1885, the new board reopened this establishment, which had been tem- 
porarily closed for lack of funds to carry it on, and the report of the 
filature committee of the board, just published, informs us that 44 
pounds of silk had been reeled there during the present summer. The 
school has consisted of 19 pupils, who have attended at different times 
and been taught to reel silk by an expert Italian operative. The Cali- 
fornia cocoon crop of the pasi: season is estimated at but 250 pounds. 
Ko reason is ascribed for this falling off in the production. The State 
board has distributed a large quantity of sericultural literature, and 
the old organization was instrumental in the delivery of several lectures 
and addresses upon silk culture in different parts of the State. The 
board has recently placed $400 at the disposition of the Ladies' Society 
for the improvement of its land at Piedmont. 

An effort was made last winter by Mr. Joseph l^eumann and seme 
of his associates to launch the " California Silk Culture Development 
Company," with a capital of $100,000. The attempt was a failure, as, in 
our opinion, all attempts to exploit silk culture on a large scale will be. 
A curious error was made in their prospectus, curious because it is 
often made and often goes undetected. This is the calculation of the 
production, per ounce, of eggs, such as would be proper for fresh cocoons, 
and the estimation of their value as that of dry cocoons. The miscon- 
ception that will arise from such figures will be understood when it is 
remembered that cocoons lose, in drying, two-thirds of their original 
weight, and that, therefore, for the same quality of cocoons, they are 
worth three times as much per pound when dry as when first made. 
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ON THE PRECAUTIONS NECESSARY IN THE PRODUCTION OF PURE 
SILK- WORM EGGS, AND IN PROPERLY WINTERING THEM. 

For such accurate knowledge as we have of the diseases affecting the 
mulberry silk-worm we are largely indebted to the French savant, Louis 
Pasteur, who made them the subject of exhaustive researches. He 
found, when he turned his attention to the matter, a long list of maladies 
whose marks of distinction were anything but clearly drawn. After a 
careful study of these, ho wever, he writes: I ought to say that I know 
but four well-marked diseases among silk-worms. They are the gras- 
serie, the muscardine, the flaclierie^ and the pebrine. All others appear 
to me to be merged in these."* The first two can be easily disposed oj', 
foBthe grasserie never appears in the moth and cannot, therefore, affect 
her eggs. The muscardine, though it may be so slightly developed that 
the worm is permitted to spin, will invariably destroy the chrysalis, 
while the disease can never originate at this state, as the insect is pro- 
tected by its cocoon. The moth, if kept free from larvae affected with 
the disease, is never afflicted with the muscardine. Her eggs, therefore, 
cannot contain its spores. But, in the flaoherie and the pebrine, we have 
two diseases so contagious and so destructive that it is necessary to 
combat them by striugent and thorough measures. 

FLACCIDITY (FLACHERIE). 

Symptoms and Consequences, — Before treating of preventives or reme- 
dies, however, it will be yaeW to describe the symptoms of the two dis- 
eases* and the means of detecting them, so that the measures which it 
is necessary to take in order to obtain eggs free from their influence, 
may be better understood. When, after the worms have passed their 
fourth molt, and are eating well and regularly, they have all the appear- 
ance of perfect health and vigor and the silk-raiser feels full confidence 
in the success of his crop, some will often be seen to crawl to the edges 
of the trays, and lie there languid and without motion. But for the 
loss of their wonted activity and the cessation of their naturally vora- 
cious appetite, one would still think the worms in full possession of per- 
fect health, for they still retain all the outward perfection of form that 
we have remarked above. In color they have x)erhaps become some- 
what more rosy, especially if the disease is in a violent form. On touch- 
ing them, however, we find them soft, and even in this seemingly 
live condition they are often dead. Had the worms been carefully ob- 
served at this time, it would have been seen that the beating of the 
dorsal vessel was gradually becoming slower, and that it finally stopped 
altogether; and that the worm was excreting a dirty liquid which soiled 
the anal orifice and gradually closed it. Before many hours are passed 
the skin begins to shrivel and draw in around the fourth and fifth joints 
of the body, viz, those two lying between the set bearing the legs proper 
and the set bearing the prolegs. Later, at this restricted point, the 
body begins to turn brown, then black, and the whole worm is soon in 
an advanced state of putrefaction. Then, and even before the death of 
the worm, a sour odor is perceptible in the magnanerie, due to the fatty 
volatile acids exuded by the victims to the disease. Should the malady 
strike the insects at a later period, wheji they are ready to spin their 
cocoons, the same languishing air will be observed 5 they will show a 
reluctance to crawl up into the arches, and will be seen to gather around 



*" Etudes Sur la Mdladie des Vers d, SoiCy^* vol. i, p. 225. 
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their base seeking some place to spin their cocoons which it requires no 
exertion to attain. Many of those which reach the branches stretch 
themselves out motionless on the twigs and die there They are to be 
seen later hanging by their prolegs in different states of putrefaction 
(Plate II, Fig. 1). When these symptoms are observed we may be sure 
that the worms arc attacked by flaccidity (flaclierie). 

Nature and Treatment, — A fall discussion of the causes of and treat- 
ment for this disease will be given in Bulletin Ko. 9, of this Divisiou. 
Our present object is only to describe the indications of the malady with 
such" fullness that it may be readily known to the silk-raiser. Where 
the symptoms given above are not sufficiently obvious, and where it is 
necessary to make assurance doubly sure, a microscopic examination of 
the intestines of the sick worm should be resorted to. Here will •be 
found masses of undigested food, and the coats of the intestines will be 
found to be opaque. Here, too, the microscope reveals the parasites 
ordinarily attending putrefaction, chief among which is a bacillus, seen 
sometimes with and sometimes without a bright nucleus. There also 
exists a special form of ferment, not unlike that which accompanies the 
formation of vinegar {Mycoderma aceti Pasteur), which is found in short 
chains, the links of which are almost spherical in form (Plate III, Fig. 1^. 
These two parasites are sometimes found together and sometimes sepa- 
rately. When the bacillus is abundant death quickly follows its ap- 
pearance, and the disease, spreading rapidly, will sometimes destroy a 
whole school in a single day. At times this bacillus appears so short a 
time before the spinning of the cocoon that the worms are able to mcunt 
into the branches, and even make their cocoons and become chrysa- 
lides. Then, however, the disease overcomes tliem and their putrefaction 
produces foul cocoons. This case is, however, more rare, and in general 
the bacillus is not often found in the chrysalis. When the ferment 
alone appears, the disease progresses differently. The worms then show 
the same languor on the approach of the spinning period, and the same 
indisposition to make their cocoons; but even then they mount the 
branches, perform their work of spinning, are transformed into chrysa- 
lides, and these into moths which may have a fine appearance. The 
silk crop may even be exceptionably good ; but where this state has 
existed, when the worm has been without its usual agility at the spin- 
ning time, where it has shown this apparent laziness, then, though the 
cocoons be of the firmest and the moths the finest, still there will exist a 
weakness, a constitutional debility that will show itself in the next gen- 
eration. This is the only way in which flaccidity is hereditary, in this 
predisposition of the worm to succumb to disease on account of the af- 
fection which weakened but which did not kill the parent. 

When these apparent troubles are seen, we need look no farther for 
signs of the malady, but at once reject the stock as unfit for reproduction. 
But, as it is not always possible for the egg-producer to have thus 
watched the rearing of the worms, it will be well to describe a means 
by which flaccidity may be detected in the chrysalis, so that if the stock 
be unfit for egg production the cocoons may be stifled and their value 
not injured by the emergence of the moth. For this purpose we can do 
no better than give a translation of the instructions published by M. 
Pasteur on this point, with their accompanying illustrations.* They are 
as follows : 

" Cut away the wall of the thorax of the chrysalis with fine scissors, 
as shown in Plate II, Fig. 2, so as to reveal the stomach Draw this 



* J^tudes Sur la Maladie des Vers a Soie, vol. i, p. 233. 
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out with, a pair of tweezers. The restricted part of the digestive tube, 
which unites the stomach with the urinal sack, ii^ should then be cut. 
The anterior x)art of the digestive tube now alone holds the stomach in 
I)lace, and this easily gives way. Lay the small ball thus withdrawn on 
a glass slide and scratch away the very soft fatty envelope which covers 
the interior. Of this interior substance take a piece as big as the head 
of a pin, wash it with a drop of distilled water, and, placing it upon a 
slide with a cover-glass over it, examine it with a microscope magnify- 
ing about four hundred diameters. With a little experience this work 
may be done very rapidly. It would be well to take out at the same 
time the stomachs of, say, twenty chrysalides, and lay them on as many 
glass slides. * * * 

"The first few days after the formation of the chrysalis the contents 
of the stomach are generally very liquid, which makes their extraction 
inconvenient. It is better to make these observations seven or eight 
days after the spinning begins, when the matter will be found to have 
more consistence. * * * Plate III, Fig. 1, shows the appearance 
of the ferment found in flaccid chrysalides under a magnifying power 
of four hundred diameters. It is associated with the debris of leaves, 
morsels of the trachea, and chlorophyl cells. These matters ordinarily 
accompany the little ferment in the stomach of the chrysalis because of 
the incomplete digestion of the leaf whenever it is submitted to fermen- 
tation.'' 

PEBKINE. 

Symptoms. — ^^The disease, pehrine, shows itself outwardly by the 
dwindling away of the worms and their inequality of size ; eating little, 
they do not grow as large as when in their normal state. At the end 
of a few days black spots frequently make their appearance on the skin, 
resembling punctures or burns."* Plato II, Fig. 4, "represents, twice 
the natural size, the anterior part of the body of sick worms covered with 
the spots of which I treat. In one of the worms, a, they are just becom- 
ing visible, and the eye should be aided by a magnifying glass to render 
them distinct ; the other, shows them farther advanced, easily recog- 
nizable with the naked eye, if the worm be examined with a little at- 
tention. Finally, Fig. 3 shows one ring spotted with the pSbrinej mag- 
nified to six diameters. For this cut was chosen a worm bearing two 
kinds of marks, one with clear cut edges, the others surrounded with a 
halo. The first are wounds, the others the true spots belonging to the 
disease and serving as an indication of its existence, if not always, at 
least under many circumstances. The halos in question have generally 
a yellowish tint 5 they must be observed through a magnifying glass to 
be well seen." t " The anal horn, the prologs, the soft parts between the 
rings are especially subject to these black spots. In the interior of the 
body microscopic observation reveals the presence of innumerable cor- 
puscles of an ovoid shape (Plate III, Fig. 2), filling the cells of the walls 
of the stomach, those of the silk glands, the muscles, the fatty tissue, 
the skin, the nerves, in a word, all the portions of the body. There arc 
often so many of them that the cells of the silk glands become swollen 
and white and appear to the naked eye to be sprinkled over with chalky 
spots ; the silky liquid always remains exempt from this parasite, but 
it is much less abundant than when the worm is in a healthy state." J 



* MaiUotj Lemons sur le Vers d soie du Murier, ^0., p. 96. 

t Pasteur, J^tudes, ^c, p. 15. 

t MaiUot, Legons, ^c, pp. 96, 97. 
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In addition to these exterior symptoms it is noticed that the prolegs 
do not seem to attach themselves easily to objects. In the chrysalis the 
abdomen is very much swollen and the rings stretched, while in the 
moth, part of the body and the wings have a leaden color. This must 
not be confounded with a certain natural brownness which some healthy 
moths exhibit and which extends over the whole body. 

Tests for the Determination of Pehrine. — The corpuscles mentioned in 
' the above quotation are found in all the stages of the insect's life from 
the egg to the moth, whence they again pass from the mother into the 
egg. The disease is, therefore, strictly speaking, more hereditary than 
is ilaccidity, which passes from one generation to another only in an indi- 
rect manner, as already described. It has been found that corpuscles 
in the male cannot affect the eggs, and that the disease passes from the 
female only. Pasteur took advantage of these points in his system of 
microscopic selection. By making an examination of the female moth 
he was enabled to predict that if she were pebrinous her issue would 
also be affected with the malady, while if she were healthy the eggs 
also would be free from its germ. He found, if the p4brine were con- 
tracted after the fourth molt, that, under ordinary circumstances, the 
larva would show no external signs of it, while the moth, and there- 
fore her issuft, would be found to be swarming with corpuscles. It is 
wise, if the stock is to be used for reproduction, to microscopically ex- 
amine some of the worms which spin last, in search of the parasite. 
If any of the school are diseased, these laggards will most certainly be. 
Unless the insects, therefore, be submitted to examination at this time 
or while in the chrysalis state, the silk-raiser may have no means of 
ascertaining whether or not the pebrine exists until the contents of the 
moth are placed under the microscope, when it will bo too late to stifle 
the cocoons. There is none of the languor in pebrinous worms which 
is found in the flaccid larvse just before spinning. The sericulturist 
therefore, who wishes to obtain good stock, will, if wise, make the ex- 
amination of the larva and afterwards follow up the process through 
the different operations to be hereinafter described. 

Isolation and Examination of the Moths. — If left to themselves the 
insects remain in the chrysalis state for from two to three weeks in our 
ordinary summer weather. This development may, however, be has- 
tened or retarded by increasing or lowering the temperature. This 
fact is taken advantage of to obtain a few adult insects, which may be 
microscopically examined before the whole lot becomes fully developed. 

We were very much pleased with Maillot's method, which he explained 
and exhibited to us at Mohtpellier, in 1884, and here give a description 
of it in his own words : "Three or four days before the cocoons are taken 
from the branches, we take, here and there, from the early spinners as 
well as from the late, several hundred cocoons 5 as, for example, five 
hundred from a lot of 90 pounds. This sample should be placed in an 
oven or warm room, where it will be kept day and night at a tempera- 
ture of from 1000 to 1100 r., and a high degree of humidity. In this 
way the formation of the moths is hastened. As during this time the 
cocoons of the lot itself are remaining at a temperature of from 75° to 
90^, and oft^n during the night at even lower temperatures, we shall 
still have time to stifle them if the lot is discarded, or to string them 
into chains if on the contrary it proves healthy. 

"Every two days we take ten chrysalides from the sample and exam- 
ine them microscopically for corpuscles. If we find them in the first 
eight or ten days, no matter in how small quantities, we can be sure 
that the proportion of p6brinous moths will be considerable. When 



REPORT OF THE ENTOMOLOGIST. 



225 



the chrysalides are mature, which is easily seen by their eyes becoming 
black and the eggs harder to break under the pestle, and also that some 
of them are turning into moths, we proceed to the definite examioatioD. 
We crush, one by one, the moths which have come out and the chrysa- 
lides which remain, and search for corpuscles 5 the per cent, which is 
thus found will not differ materially from that which exists in the 
whole lot."* 

The examination of the chrysalides here mentioned may be made in 
the manner already described when searching for the ferment of liac- 
cidity and at the same time. 

Proceeding now with stock of which the purity has been ascertained 
by one or more of the different methods of observation above described, 
200 cocoons should be selected for each ounce of eggs that it is desired 
to produce. In making this selection great care should be exercised in 
taking only cocoons that are fine in texture and firmly made. This 
fineness is one of the prerequisites of a first-class cocoon. What is 
meant by this difference in texture will be seen by an examination of 
Plate IV, Figs. 3 and 4, the former being fine and the latter coarse. 
The firmness of the cocoon, depending as it does on the amount of silk 
which it contains, is an indication of the vigor of the worm and another 
item to be considered in selecting stock for reproduction. Eules have 
been given for the determination of the sex of the inclosed insect, and 
among them, perhaps the most common, is the assertion that those 
that are constricted at the middle (Plate lY, Fig. 3) contain males, while 
those not constricted (Fig. 4) contain females. This, however, may be 
regarded as an indication rather than a fixed rule, and there are races 
in which the cocoon is almost uniformly constricted and others where 
the reverse is true. But this careful selection for sex is comparatively 
unimportant, and we consider it wiser to choose the cocoons in relation 
to their firmness and texture and trust to chance to bring as many male 
moths as female. Double cocoons, where two worms have spun to- 
gether, should never be used in egg-making. 

The proper cocoons having thus been selected they should be strung 
upon stout threads about 3 feet long. Care should be taken not to 
prick the chrysalides with the needle while passing it through the end 
of the cocoon in making the chains. These chains should then be hung 
in a cool, darkened room, while waiting for the moths to emerge. They 
should not be placed near any object which would be soiled by the 
secretions emitted by the moths on their emergence from their cocoons. 

Previous to this emergence there should be prepared for each ounce 
of eggs to be produced, about one hundred small bags of fine muslin 
(cheese cloth makes a good material), made in the following manner : 
Out the cloth in pieces 3 by 6 inches, then fold one end over so as to 
leave a single edge of about three-quarters of an inch, as shown in Plate 
IV, Fig. 1. This should be sewn up into a bag with the upper end open 
and then turned inside out so that the seams will cause the sides to 
bulge. Thus completed they are called " cells.'^ The cells should bo 
strung on a cord stretched across the room. Some trouble having been 
experienced in keeping the moth from crawling out of the cell at either 
side of the pin, which is the method of closing it shown in the figure, 
the scheme shown in Plate IV, Fig. 2, was adopted in this office. This 
consists in clamping the bags in fours between two sticks of wood, rough 
sawn, about one-half by one-quarter inch through, and 14 inches long. 
They are bound together by rubber bands and may bo laid across par- 

* Maillot, Lemons, <f-c., p. 850. 

16 AO— ?86 
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allel wires stretched across the room at about 13 inches apart. M. 
Pasteur suggests that a simple piece of cloth about 4 inches square be 
used instead of the sack. The moth lays her eggs on this and is then 
retained by being fastened to the cloth, the comer of which is turned 
up over her and a pin passed through it and over her wings. Spme 
trouble has been experienced by this process, as the eggs, if not properly 
gummed to the cloth, will sometimes fall off and be lost, and the moths, 
not being confined as in the sacks, will wander to other cloths and 
get their eggs mixed with those of other moths, which would be detri- 
mental to the microscopical selection to be hereafter described. It has 
the advantage, however, of enabling the microscopist to avoid the labor 
of turning the sacks. 

The moths emerge from the cocoons, as a rule, from 5 to 8 o'clock in 
the morningc At the latter hour many of them will be found coupled 
and clinging to the chains. These should be carefully taken by the 
wings and placed upon a table by themselves, the single moths being 
placed upon another table where they will couple if the sexes are 
evenly divided. They should then be transferred to the other table as 
the iiuttering of the male moths is apt to disturb the couples. These 
should be left together until 4 or 5 o'clock in the afternoon, when they 
may be separated by drawing them gently apart by the wings. The fe- 
males should then be placed in the cells or upon the cloths already de- 
scribed, where they will at once commence their egg laying, completing 
it in about thirty-six hours. Most of the males may then be thrown 
away, though it may be wise to keep a few of the more active ones to 
compensate for any superb undance of females in the issue of the follow- 
ing day. But little difficulty will be encountered in distinguishing the 
sexes, the males being noticeable by their smaller abdomens, more ro- 
bust antennae and by their greater activity. 

When the eggs have been laid, the microscopical examination of the 
moths should be made with a view to ascertaining whether or no they 
are afflicted with pSbrine. The entire moth should be ground up with 
a few drops of distilled water in a small glass mortar (2-ounce is a con- 
venient size). A drop of this water is then taken with a medicine drop- 
per and placed upon a glass slide with a cover-glass over it. It is then 
microscopically examined with a power greater than three hundred di- 
ameters. Plate III, Fig, 2, shows a field very highly charged with the 
corpuscles of the p^brine. When the moths are allowed to lie before 
examination for some time after their death, they will be found to con- 
tain other germs peculiar to putrefaction. These do not indicate any 
disease that would affect the egg or its issue; nor does their presence 
imply any lack of vigor in the parents. They are simply post mortem 
parasites. Great care should be taken in cleansing the mortar, pestle 
and other implements before making an examination, by washing them 
in an abundance of water and rinsing them thoroughly with distilled 
water. In making the above examination only the corpuscle of pebrine 
need be looked for. The bacilli and ferments of flaccidity are rarely 
found in the moth. 

The corpuscle of the p6brine is generally oval, though sometimes pear- 
shaped in form, being from 3 to 4 ^t* on its greatest axis and about one- 
half that length on the shorter. It is generally found singly The fer- 
ment of flaccidity is usually found in short, chains, whose links, almost 
spherical, have a diameter of about 1 ^t. The two organisms were very 
generally confounded twenty -five years ago, and much confusion yet 
prevails among writers in reference to them. 



• 1 14=0.001"»°» = 0.00004 inch. 
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WINTERINGr THE EGGS. 

The egg of the silk- worm moth is of a bright yellow color when laid, 
but, if properly fecundated, it turns gradually, in five or six days, to an 
ashen or bluish gray, or sometimes to an earthy yellow. If sterile it 
retains its original hue. It is oval and slightly flattened in shape, being 
indented on one side. Near one end a small spot maybe observed. 
Til is is called the micropyle, and is the opening through which the fecun- 
clatiug liquid is injected just before the egg is deposited by the female. 
After fecundation and before deposition the egg is covered with a 
gummy varnish which closes the micropyle and serves also to stick to 
the object upon which it is laid. It is at the micropyle also that the 
young larva always eats its way through the shell. The mean diameter 
of the egg is about 1 millimeter (one twenty-fifth of an inch) though it 
varies with the race. In a standard ounce of 25 grams grams 
= 1 oz. avoirdupois) there are about 50,000 eggs of the small Japanese 
races, 37,500 of the ordinary yellow annual varieties, and from 30,000 
to 35,000 in the races with large cocoons. The specific gravity of the 
eggs is slightly greater than water, Haberlandt having placed it at 1.08. 

The eggs may be removed from the cloths on which they are laid by 
soaking them some time in water, which softens the varnish surrounding 
them, and then scraping them off with a paper-cutter or an ordinary 
table-knife. 

While changing color the contents of the egg undergo a chemical 
change, absorbing oxygen and giving off carbonic acid. This absorption 
of oxygen is very active during the first six days, after which it rapidly 
declines and continues at a very low figure during the months which 
precede the hatching. The eggs should, therefore, be wintered in such 
a manner that they may have plenty of air 5 otherwise their development 
will be seriously interfered with. They must not be packed in too thick 
layers, but should be spread out thinly. For these reasons the eggs at 
this Department are kept through the winter in boxes of perforated tin^ 
the bottoms of which have a surface of 6J square inches, each box con- 
taining not more than one-quarter of an ounce of eggs. 

The atmosphere in which the eggs are kept should neither be too dry 
nor too humid. M. Beauvais found a saturation of 50 per cent, to be the 
most suitable condition of the air, as when it is below that point the 
liquids of the egg evaporate so rapidly as to require a highly saturated 
atmosphere for their incubation. Excessive moisture, on the other hand, 
will assist the formation of mold, which will quickly injure the contents 
of the egg. The eggs should be frequently inspected, and whenever 
such mold is discovered it should be quickly brushed off and the eggs 
removed to a drier locality. 

Under natural conditions the egg undergoes a partial development as 
soon as laid, as shown by its changing color. After oviposition, and 
until subjected to cold, the eggs of the annual races are not capable of 
1 latching out. This is the rule, although we often find in a batch of an- 
nual eggs a few accidental bivoltins that hatch some fifteen days after 
tliey are laid. The number, however, is very slight, and it has been de- 
termined that the temperature to which they are submitted in no way 
alters the result. During this period, which we will call prehibernal, 
tiie eggs may be kept at any ordinary temperature^ however warm, but 
once they are submitted to the cold of winter a certain change takes 
place in them, the nature of which has not as yet been determined, and 
their subsequent warming may then result in hatching. As in our 
Dlimate warm days are quite frequent in late winter, it becomes of the 
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greatest moment that the eggs be kept below the hatching temperature 
until the foliage on which the worms are to feed is developing and all 
danger from late frosts is at an end. The period of hibernation may be 
leDgthened by keeping the eggs in a cool, dry cellar, with a northerly 
exposure, and in general this will suffice. But in such a case the tem- 
perature is more or less variable, and the embryo may have been started 
in its development only to be checked by renewed cold. When kept at 
a uniform low temperature, after having once been cooled, development 
is imperceptible, and when afterward exposed to the proper hatching 
conditions, the resultant worms will prove more vigorous. Some ex- 
periments made in Italy during the last few years seem to indicate that 
additional vigor will be imparted to the race if the eggs are kept at a 
rather high temperature during the prehibernal period, and that it may 
be well to prolong this period artificially up to the first of January * 
These experiments, however, have led as yet to no wide application of 
the process. 

When small lots of eggs are to be wintered, they may be placed in 
ordinary boxes in the cellar, care being taken to observe the precautions 
noted above as .to ventilation, humidity, and temperature. They should 
also be protected from rats, ants, and other vermin. But where great 
quantities are to be stored it will be well worth while to construct 
special hibernating boxes, where the requisite conditions may be regu- 
lated with nicety and precision. Such an one has been constructed dur- 
ing the paist summer for this office, and it is hoped by its aid that eggs 
may be kept from hatchiug tlntil well into the summer. It is unneces- 
sary, however, to give a description of it here, though in our next an- 
nual report it may prove worth while to summarize the results obtained 
from eggs wintered in it. 

In preparing this article, we have profited largely by the work of M. 
Pastettr upon the diseasies of Silk- worms, and upon the Lessons" of M. 
Maillot, director of the French sericultural station at Montpellier. We 
would recommend this latter work to the careful attention of all silk- 
raisers acquainted with the French language. On account of their ex- 
cellence we have copied from Pasteur the figures of Plates 11 and III, 
and from Soman's "Manuel du Magnanier," Fig. 1, of Plate lY. 

MISGELLANmUS INSECTS. 

DESTRUCTIVE LOCUSTS, OR "GRASSHOPPERS." 

Order Orthopteraj Family Acrididje. 

These insects have occupied rather more than their usual share of 
notice during the year, as there has not only been a good deal of injury 
throughout' the Atlantic States by non-migratory species, but special 
devastation on the Pacific coast, as also in parts of the Northwest. 

, ; THE ROCKY MOUNTAIN LOCUST. 

{Galoj^tenus ^pretus^ Thomdi^,) 

In a paper read, before the late meeting of the American Association 
for the Advancenient of Science, we remariied that " plausible theories 

*.Seo article of Victor EioUat, copied from II Bacologo italiano into Le Moniteur dei 
&>M», Lyons, October 17/ 5^, 31, and November 7,1885. 
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have been elaborated to show that there is a certain periodicity in locust 
visitations and a connection with such visitations and sun-spots. How- 
ever this may be, no one cognizant of the facts can doubt the connec- 
tion between serious locust injury and business depression, or that there 
lias been a certain periodicity in wide-spread locust injury, averaging 
iibout every eleven years. This last fact may explain the exceptional 
sensitiveness and anxiety which locust increase has this year caused 
anioug the farmers of the trans-Mississippi, as more than the average 
interval has past since the last serious devastations began and just a 
decade since their height was reached." 

We* have each year, since the Government investigation of the species 
began, in 1877, endeavored to accumulate sufficient data to predicate 
upon the possibilities for the ensuing year, though, as stated in our 
last annual report, absence from the country and other reasons pre- 
vented our doing so in 1884. 

Eeports came quite early in the season of great abundance of young 
locusts hatching out in the Platte Yalley country, and they were suffir 
ciently serious to justify our sending out one of the agents of the Di- 
vision, Mr. Lawrence Bruner, to make investigations and ascertain the 
facts. His reports proved that the fears were groundless, as the young 
locusts referred to proved to be what are known as native or non-migra- 
tory species which were unusually ntimerous. Later in the season, how- 
ever, reports came of injury by, and increase of, locusts in parts of the 
^Torthwest, and an investigation ordered of these reports proved that 
the anxiety felt by the people of the Korthwest had more real founda- 
tion. Mr. Bruner^s report of this investigation, which will be found 
among the reports of agents, shows that not only were the non-migra- 
tory species very abundant, but that this i>articular spretus had greatly 
increased in numbers and was moving in flights to the South and South- 
east. There is no doubt but that considerable areas within that country 
have been stocked with eggs, and, should the weather prove favorable 
to locust development, there may be considerable injury done in 1886, 
particularly since Mr. Bruner noticed a scarcity of natural enemies. But 
there is one encouraging side to this rather foreboding outlook, viz, (1) 
that the heavy rains and storms which prevailed there last autumn 
were prejudicial to the insects, and (2) that under the most favorable con- 
ditions to locust increase, the injury, for the various reasons given in the 
Second Eeport of the United States Entomological Commission, and 
chiefly the advance of settlement and cultivation, can never be as wide- 
spread as it was between 1874 and 1877. 

THE CALIFORNIA MIGRATORY LOCUST. 

{Melanaplus devastator Scudder.) 

Already in May the correspondence of the Division and the reports in 
the press showed that the people of California were becoming alarmed 
Mt the unusual injury being caused by some locust in California. The 
injury was done more particularly in the northern portions of the State, 
niid especially in the San Joaquin YaUey. At first there was a good 
deal of doubt as to what species was concerned in this injury, and not 
until specimens had been received by us from Profs. C. H. Dwindle and 
E. W. Hilgard and from Mr. O. W. Brooks, was the species properly 
determined to be the Melanoplm devastator (Plate YIII, Figs. 1, 2, 3^ 4, 
and 5). The specimens were from Fresno and Yuba Counties, and in- 
cluded also a few other speoieBi assoeiated inoLdentaUy with devastator^ 



230 REPORT OF THE COMMISSIONER OP AGRICULTURE. 



and notably Caloptenus differentialis, a species occurring from the At- 
lantic to the Pacific, and which, though ordinarily sedentary, is capable 
under exceptional circumstances of extended flights.* Feeling the im- 
portance of the subject to the California people, Mr. D. W. Coquillett, 
of Anaheim, was commissioned and instructed to make a thorough in- 
vestigation of the occurrence cited. 

Mr. Coquillett's report is included among the reports of agents, and 
it will be unnecessary, therefore, to go into any details here. Mr. Albert 
Koebele was also commissioned to make observations at Folsom, and 
some notes from him are also added. 

We may remark, however, that although Mr. S. H. Scudder, in his 
original characterization of Melanoplus devastator^ correctly inferred that 
this species probably, rather than if. atlanis, is the source of most of 
the damage to crops in California,'^ t yet this is the first year in whicJi 
it has been reported and recognized as an injurious, and at the same 
time migi:atory, species. In considering the injurious species of the 
Pacific coast, in the First Eeport of the United States Entomological 
Commission, this species was not mentioned. Subsequent reports 
showed, on the contrary, that Gamnula pellucida^ Scudder, was the chief 
culprit. J In fact, thjs was the species that did the injury in 1878 and 
1879, as will be seen by the correspondence with Mr, J. G. Lemmon, of 
Sierra Valley, Cal., and by other 'data, recorded on pages 246-257 
of the Second Eeport of the Commission. The specimens transmitted 
to us from Sierra Valley and other places in 1878 and 1879 by Mr. Lem- 
mon proved to be Camnula pellucida^ but a few specimens of another 
species which Mr. Lemmon calls "a suspicious species, which I fear is 
Caloptenus atlaniSy'^ proved to be M, devastator. This last was also found 
by Dr. Packard on his Western trip in 1877, and is figured on Plate xvii, 
Figs. 2, 3, 19, and 20 of the Second Eeport of the Commission. 

It was rather remarkable, therefore, to find Melanoplus devastator the 
chief culprit the present year. For, while other species, some of them 
common to the Atlantic coast, as will be seen by Mr. CoquiUett's re- 
port, were also concerned in the injury, this was by far the most nu- 
merous, as the observations of all correspondents and the specimens 
received bear evidence. This species is really the Pacific coast repre- 
sentative of our Eocky Mountain species, 5r M. spretm, and in fact 
many of the longer winged specimens resemble it so closely that it is 
not surprising that the first references to its injury the present year 
were under this name. 

In all essential particulars the habits of devastator are identical with 
those of spretiis. 

Geographical Bange. — Mr. Scudder, in his original characterization 
{I. c, p. 46), records it as "being especially abundant in the Shasta Val- 
ley, and found also at Sisson's (Packard) and Sauzalito, Cal. (Behrens); 
occurs about Lake Tahoe, Eeno, and Glen Brook, i^ev. (Packard) 5 and 
was taken by myself sparingly at Beaver Brook and Morrison, Cal." 
The specimens we received in 1879 from Mr, Lemmon came from Sierra 
Valley, Sierra County, California. Mr. Bruner, in his "First contribu- 
tion to a knowledge of the Orthoptera of Kansas,'^ p. 138,§ records the si)e- 



* See our Seventh Annual Report on tlie Insects of Missouri, pp. 153-155; also chap, 
xviii, First Eeport United States Entomological Commission. 

t Entomological Notes, vi, p. 46, reprinted from Proceedings Boston Society of Nat- 
ural History, vol. xix, 1877-^78. 

t Second Eeport United States Entomological Commission, chapter xii, "Locust rav- 
ages in California," pp. 24^, f£, 

$ Waahbnm Coll. &ol. Survey of KfUdsas, 1885. 
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cies from California and adjoining portions of Oregon; also occurring 
throughout Montana, in northern Dakota, in Idaho, and northwestern 
Wyoming. He also refers to this species a single pupa found by Mr. 
F. W. Cragin at Garden City, Kans. The localities in California from 
which we received the species during the past year are as follows: 
Marysville, Yuba County ; Sanders and other points in Fresno County 5 
Jackson, Amador County; Napa Yalley, Kapa County; Atwater, Mer- 
ced County ; Folsom, Sacramento County ; Valley Springs, Calaveras 
County. 

Characters of the Species. — Even to an experienced entomologist it 
becomes a matter of extreme difficulty to distinguish among themselves 
the three most destructive and migratory species of Melanoplus'^o far 
known to occur in the United States. We have already set forth and 
figured in detail the distinguishing traits between spretus and atlanis, 
and devastator is in many respects intermediate between them. In fact, 
the chief distinguishing characters of importance and constancy are to 
be found in the structure of the abdomen in the male sex. The follow- 
ing are the differences in the eerci as tabulated by Mr. Scudder:* 

Anal cerci slender, equal, straight, nearly four times as long sls hroad. .. M. devastator. 
Anal cerci broad, rarely more than three times as long as broad, the 
apical half bent on the basal : 

Anal cerci more than twice as long as broad M. ailanis. 

Anal cerci less than twice as long as broad M, spretus. 

Slight as these differences may appear, yet experience has shown 
that the secondary sexual characters are by far the most persistent of 
all external characters that can be observed in these insects and in 
fact, in most insects. In the present state of entomological classifica- 
tion we are justified in regarding as distinct, and entitled to be ranked 
as "species," such forms as show well-marked secondary sexual char- 
acters, even where all other characters are evanescent in large series of 
specimens. 

In general appearance and colorational characters devastator is so 
much like spretus that it is not worth while to specify differences, espe- 
cially since the color i^ a very variable quantity in these insects, that of 
the tibise in all three species under consideration varying from blue to 
red, and in some specimens even being greenish. In general, devastator j 
as compared with spretus, has the colors more strongly contrasting, espe- 
cially the vittse on the outside of the hind thighs ; and, as Mr. Scudder 
has pointed out, the pronotum seldom has a distinct black band at the 
upper part of the deflected lobes, and the wing-covers may be abso- 
lutely immaculate, or may have a very distinct series of discal quadrate 
spots. Devastator varies a good deal in size, and the wings also vary 
greatly in length, but while they often fail to reach the tip of the body, 
they rarely exceed it more than one-fifth their length in the male; 
whereas, in spretus they more often extend in the male about one-third 
their length beyond. 

There are, however, some other structural characters, which permit of 
separation of these three species. All of them having the tip of the 
anal joint notched are readily distinguished from femur -ruhrum. In 
order to set before the general reader more carefully than can be done 
by description or table the variations in the structure of the an^ parts 
by which these species can be determined, we have reproduced from the 
First Eeport of the Entomological Commission the figures of those parts 
of spretus (Plate YIII, Fig. 6), and of atlanis (Plate VIII, Fig. 7), which can 

* Entomological Notes, &c,, vi, p. 47. 
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be compared with those given for the first time of devastator (Plate VIII, 
Fig. 5). In a general way devastator may be distinguished from the 
others by the following characters: Cerci slender^ more than thrice as 
long as broad, not narrowed at tip, but excavated at outer third; more 
nearly resembling those of atlanis than spretus; supra-anal plate ordi- 
narily with the median ridges suddenly terminating and uniting at 
posterior third ; tooth-like aj)pendages at base narrow, and reaching, on 
an average, to nearly one-half the length of the plate; in this last char- 
acter it more nearly resembles femur ruhruin than either spretus or 
atlanis. The turned up anal joint is usually less Bwollen than in spretus^ 
and less narrow towards the tip than in atlaniSj which has the notch less 
deep arnd the two lobes not so well defined. 

On examining a largo mass of material it will be found that there is 
variation even in these structural details, and while it will be both cor- 
rect and more in accordance with modern ideas of species among ento- 
mologists to rank devastator as distinct, we are ourselves more inclined 
to look upon devastator as a mere geographical race of spretus. How- 
ever, it is immaterial whether these forms be called races or distinct 
species. We would refer those interested in further discussion of the 
subject to the remarks on spretus, atlanis^ and femur -rubrum in our 
Seventh Keport on the Insects of Missouri, pages 169-171. One con- 
clusion that can be safely drawn from the study of large material of 
these allied species is, that no one individual, nor a few individuals, will 
suffice to properly distinguish the forms. It is by a total average of 
the differences as they present themselves in large series that the spe- 
cies are best indicated and characterized. 

Remedies. — In corresponding with those interested we recommended 
the means that have been found most effectual against the unfledged 
insecfs in the Mississippi Yalley States as set forth in the first and sec- 
ond reports of the Commission. These include burning, ditching, and 
the use of kerosene or coal-oil pans. A new method of warfare adopted 
in California and set forth by Mr. Coquillett consists of the use of arse- 
nic, sugar, bran, and water, the proportions being one part by weight 
of arsenic, one of sugar and five of bran, to which is added a certain 
quantity of water. The arsenic and bran are first mixed together, then 
the sugar is dissolved in water and added to the bran and arsenic, after 
which a sufficient quantity of water is added to thoroughly wet the mix- 
ture. 

About a teaspoonful of this mixture is thrown upon the ground at 
the base of each tree or vine, and left to do its work. The poison works 
slowly, seldom killing its victim within less than eight or ten hours after 
having been eaten. 

We have already expressed the belief in articles that have been pub- 
lished that this method of destroying the locust will prove very serv- 
iceable in orchards and gardens where the insects are not abundant, 
but we do not think it will compare with the other methods mentioned 
in the Commission's repprts where the insects are as numerous as they 
have been in past years in the Mississippi Valley. 

NON-MiaSATORT SPECIES. 

As but few of the reports on locust injury in the Atlantic States were 
accompanied by specimens, it is impossible to say what particular 
species caused the damage in each particular case, but the specimens 
received this year from various widely different localities, in different 
States, are all referable to three well-known species, viz, the Eed-legged 
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Locust {Melanoplus femur ruhritm^ De Geer), the Differential Locust 
{Melanoplus differ eniialis, Walker), and the Two-striped Locust {Melan- 
oplus bivittatus, Say). 

The Lesser Locust {Melanoplus atlaniSj Eiley), of which we gave an 
account in our annual report for 1883* in relation to its ravages in the 
Merrimac Yalley, New Hampshire, does not seem to have attracted 
much attention in 1885, though the following newspaper item doubtless 
refers to this species : 

Grasshoppers are doing considerable damage to crops, particularly oats, in some 
sections of New Hampshire" (New England Farmery July 25, 1885). 

All Other reports of locust injury in 1885 come from regions where 
the Lesser Locust is not likely to be the predominant species, and where 
the principal damage has evidently been done by the one or the other 
of the three species above mentioned. 

The Eed-legged Locust is one of the commonest and, at the same 
time, most widely distributed species, ranging from the Atlantic to the 
Pacific coast and from Mexico and Florida to British Columbia and the 
Hudson Bay Territory. In the more hilly and mountainous sections ot 
the Atlantic States, and more especially in the New England States, 
atlanis usually predominates ; while in the States west of the Alleghany 
Mountains femur-ruhrum is by far the commonest species. This year, 
it was the most abundant species in parts of Kansas.t Further west, 
in the home of the Eocky Mountain Locust, Mr. Brunei does not men- 
tion it among those ^'native" species which were common the past 
season in Colorado, but further north, in the vicinity of Glendive, Mont., 
he found, July 31, large numbers of femur-ruhrum -whith^ however, were 
less numerous than the Eocky Mountain and the Lesser Locusts which 
occurred in the same region and at the same time. 

All three of the species mentioned were reported as quite destructive 
in parts of Iowa, while differentialis proved extremely destructive and 
caused no little alarm in parts of Arkansas. 

THE PEElODICAL CICADA. 
{Cicada septendecim, L.; and race tredecim^ Eiley.) 
Suborder Homoptera; Family CiCADiDiE. 
[Plates I and Y, and Fig. 1, Plate YL] 

This interesting insect attracted more than usual attention during 
the past yqar by virtue of the fact that two extensive broods appeared, 
and occupied large areas of the country east of the Mississippi Eiver. 

With a view of meeting the largely increased demand for information 
upon the subject, as also with a view of getting as accurate information 
as possible about the distribution of the two broods that were to ap 
pear, we published, the latter part of May, Bulletin No. 8, on the Peri- 
odical Cicada, being a popular illustrated account of the insect, and 
especially of the different broods that appear in different years and that 
are so far known. As a revised edition of this bulletin is in prepara- 
tion we shall confine our remarks here to some phases of the insect's 

* Report of the Commissioner of Agriculture for the year 1883, pp. 170-180 ; Plates 
II, VII, VIII, IX. ^ , . 

t According to Mr. F. W. Cragin, in L. Bruner's "First Contribution to a Knowl- 
edge of the Orthoptera of Kanaiwi/' p. 1^7. 
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history, habits, and development that interest the large farming con- 
stituency to which this annual report is addressed. In doing this we 
shall reproduce some passages of the bulletin referred to, placing the 
passages in quotation marks. We shall also quote from some of our 
writings on the subject at the time the insect was appearing. 

A SEVENTEEN- YEAR AND A THIRTEEN-YEAR RACE. 

In 18G8 the writer announced the existence of 13-year broods of this 
insect, in addition to the 17-year broods, one of which has been very 
thoroughly recorded ever since the earlier part of the seventeenth cen- 
tury. At the time we made this announcement in the Journal of Agri- 
culture of Saint Louis, for June, 1868, we were not aware that any one 
else had made similar observations. Four months later, however, we 
learned, as stated in the First Annual Eeport on the Insects of Missouri, 
that Dr. Gideon B. Smith, of Baltimore, Md., had made similar discov- 
eries, though he had never published the facts, which had been collected 
in an unpublished manuscript. Thi^ had been kindly copied for us by Dr 
J. G. Morris of the same city. As set forth in a note to Bulletin 8 (pp. 
5, 6) we became aware, five years later, that Dr. D. L. Phares, of WOod- 
ville, Miss., had even anticipated Dr. Smith in this discovery, in so far 
as one of the broods is concerned, and from correspondence with Dr. 
Phares, as well as from personal interviews with him on the i^ubject, it 
would appear that Dr. Smith really obtained his information from Dr. 
Phares. To the latter, therefore, belongs the discovery of one of these 
13-year broods of the Cicada, and the credit of having first published 
the facts, though, unfortunately, no record of the publication other than 
his own memory is now to be obtained. 

TWO DISTINCT FORMS OR VARIETIES 5 SPECIFIC VALUE OF THE DIF- 
FERENT FORMS. 

" It is not a little singular also that two distinct forms occur in both 
races — a large one and a small one — the former by far more numerous 
than the latter. This fact has been observed in past years, and was 
noticed in 1868 by independent observers in different parts of the 
country. Indeed, it was observed by Dr. Hildreth, of Marietta, Ohio, 
as far back as 1830 [vide SilUman^s Journal^ xviii, p. 47). The true 
Cicada septendecim of Linnaeus (PI. VI, Fig. 1 Ay ventral view of male), 
as described by Harris and Fitch, occurs in the greatest numbers^ both 
in the 17- and 13-year broods. It will measure, on an average, IJ inches 
from the head to the tip of the closed wings, and almost always expands 
over 3 inches. The whole under side of the abdomen is of a dull orange- 
brown color, and, in the male more especially, four or five of the seg- 
ments are edged with the same color on the back. 

The other form (PI. YI, Fig. 1 J5, ventral view of male) is not, on an 
average, much more than two-thirds as large, and usually lacks entirely 
the dull orange abdominal marks, though there is sometimes a faint trace 
of them on the edges of the segments beneath. This small form was de- 
scribed in 1851, by Dr. J. C. Fisher, in the Proceedings of the Philadelphia 
Academy of ^^atural Sciences, vol. v, i^p. 272, 273, as a new species of 
Cicada, hitherto confounded with sej>tendecimj and was named Cicada 
cassiniL His description was followed by a note from Mr. John Cassin, 
in which the latter states that the two forms show no disposition to 
associate together, and produce very different cries- The fact of the 
very great difference in the song of the males has been fully confirmed 
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by the observations of M. 0. Hill, of northeastern Ohio, who likewise 
found that the small form is very much less numerous than the large one. 

The truest test of the specific distinction of these two forms lies in 
the comparative shape of the male j^enitalia, and the accompanying 
figures ((?, d, e, and/, in Fig. 1, PI. Yi), from drawings made in 1868 by 
Dr. H. A. Hagen. of Cambridge, Mass., show the male genital hooks of 
both. That of sepfendecim is represented on the outside at c, on the in- 
side at d ; and that of cassinii on the outside at e, and on the inside at /. 

^' By these figures it will be seen that there are sufiicient differences 
to sei)arate the two forms as distinct ; but while the hooks of the large 
kind {septendecim) are quite constant in their appearances, those of the 
smaller kind {cassinii) are variable, and in some few specimens are in- 
distinguishable from those of the large kind. The circumstance, coupled 
with the fact that the small kind regularly occurs with both the 17 and 
13 year broods, would indicate it to be a dimorphic i'ovm of the larger, 
and only entitled to varietal rank. 

The large form has been observed to make its appearance from eight 
to ten days earlier than the small form .{cassinii), and there is not a 
single specimen of the latter among a number of the 13-year brood 
{tredecim) that I captured in May, 1868, though I took a few specimens 
afterward." 

The septendecim and tredecim forms have been looked upon by some 
writers as constituting distinct species, notwithstanding their external 
resemblance. There are absolutely no differences observable in the in- 
sects constituting the diiiert^nt broods other than the difference of time 
required for underground development. 

The species should be catalogued thus : 
Cicada septendecim Linn. 

Eace tredecim Eiley. 

Dimorphic variety cassinii Fisher. 

Our correspondence shows that there is an astonishing confusion as 
to the relation of the two varieties with the periodic or septendecim and 
tredecim races. Many observers, and even well-known entomologists, 
have taken the varieties to represent the races ; and it cannot be too 
strongly urged^ because of the important bearing of the facts on cor- 
rect chronological information, that while the variety cassinii can al- 
ways be distinguished from the typical form, the two races include both 
varieties, and are absolutely indistinguishable, except for the different 
periods of larval existence. 

THE LONa PERIOD OF UNDERGROUND DEVELOPMENT. 

The quoted passages which follow are from a paper read by us at the 
meeting of the Biological Society of Washington for May 30, 1885, and 
subsequently published in part in the Scientific American (June 27, 1885, 
Supi)l.) and Science (June 25, 1885, vol. v, p. 518-521). 

" From chronological data the fact that seventeen years or thirteen 
years are respectively required for the underground development of this 
insect, according to the race, is fully established, one of the first recorded 
septendecim broods having been observed every seventeen years since 
1715. Such anomalous and exceptional facts in natural history, as wit- 
ness the discussion as to the egg-laying of the Ornithorhynchus, always 
provoke skepticism, and the facts recorded regarding our Cicada's hypo- 
gean life havfe shared in this tendency. Hence -a few biologic facts, 
especially such as bear on the development of the larva, will not prove 
uninteresting. 
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" I took pains to follow the larval development as far as possible from 
year to year, of the tredecim brood which appeared in 1868, my obser- 
vations having been made in Saint Louis County. Eepeated efforts to 
rear the young larvj© in confinement proved unsuccessful, and it was 
necessary to resort to careful and repeated digging in order to watch 
the growth from year to year. One of my employ6s^ at Cadet, Mo., has 
also been instructed to carefully pursue the same subject, and 1 have 
repeated the digging since residing in Washington. These observations 
have in all cases been made in special localities where the date of enter- 
ing the ground was well known and observed. I have thus been able 
to follow the larvai for the first six years with great care, and for sub- 
sequent years with less care and continuity. As we might expect from 
the chronological history of the species, the development of the larva is 
extremely slow, and at six years old it has hardly attained one-fourth its 
full size. Another interesting result is that notwithstanding this slow 
development, molting takes place quite frequently, i. e., the number of 
larval stages is more than one per annum, and probably twenty-five or 
thirty in all ; whereas in Homoptera generally — the suborder to which 
the Cicada belongs — it ranges from two to four. In any hypogean in- 
sect which continually uses its claws in burrowing, the need of shedding 
and renewing those organs is apparent and may afford thd chief expla- 
nation of this repeated exuviation, though the slow development is a 
factor, since my own experience has shown in the larvae of other Orders, 
that in proportion as development is slow, exuviation is frequent. The 
changes with each molt are, in our young Cicada, most noticeable iii the 
antennae and in the front legs and their armature, for the general form 
undergoes but little change, the body very gradually shortening and 
thickening, and the color darkening with age. 

THE FOOD OF THE LARVA. 

"A good deal of difference of opinion has been expressed by difier- 
ent writers as to the food of the Cicada larva, and this is not to be 
wondered at, from the fact that there is great difficulty in observing it 
feed. Dr. Gr. B. Smith insisted that it obtained its nourishment from 
the moisture of the earth through capillary hairs at the tip of the pro- 
boscis, while others have seen it with its beak inserted in the roots of 
trees and pumping the sap therefrom. My own observations indicate 
that both methods of obtaining nourishment may obtain. The former 
method I have never witnessed, but it is insisted on by Dr. Smith from 
his own observations, and receives support from the well-known fact 
that this Cicada will issue from ground that has been cleared of timber 
and cultivated for nearly seventeen years, and that other species are 
known to issue from the prairies. The truth of the matter seems to be 
that the Cicada can and does go for long periods without nourishment, 
where such fasting is necessitated, and that in the earlier years of its 
development, mor6 particularly, it feeds on the rootlets or radicels, not 
alone of trees, but of herbaceous plants. In my own observations I 
have rarely found it more than 2 feet below the surface during the first 
six or seven years of its life, and almost invariably in an oval cell, and 
more often away from roots than near them. Yet I have also found it 
with beak inserted, and it will often hang fast by the beak after being 
unearthed. That the larva is capable of going to great depths seems to 
be well attested 'by observers, and I have recently received a communi- 
cation where the writer says he has found it 20 feet below the surface. 

*^It ij9 difficult to Bay how many of such reports are based on the 
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unobserved tumbling of the larva from higher levels, but where the in- 
sects have been olE)served to issue from the bottoms of cellars 10 feet 
deep, the information would certainly seem to be reliable. 
« 

METHOD OF BURROWINa OF THE LARVA. 

" The method of burrowing and of making its cells is quit© interesting. 
It scratches away the walls of its cell with the tarsal claw just as one 
would do with a pick, and if it is rising so that the earth removed natu 
rally falls to the posterior end of the burrow, it simply presses the de- 
tached portions on all sides, and especially on the end of the cavity, by 
means of its abdomen and middle and hind legs. If, however, it is 
burrowing downward and the loose soil has to be pressed against the 
tip of the cavity, it uses its broad front femora very dexterously in 
making a little pellet of the soil and in placing it on the clypeal or 
front part of the head, when the load is carried lip arid pressed against 
the ^top of the cavity. 

"The motions made in cleaning its forearms remind one very forcibly 
of those made by a cat in cleaning its face. The femora and bent tibiae 
are rubbed over the clypeus, the numerous stiff hairs on whicli act like 
a comb or brush in freeing the spines of dirt. 

THE TRANSFORMATIONS. 

[Plate I.] 

"As the time approaches for the issuing of the pupa, it gradually rises 
nearer and nearer to the surface, and, for a year or two before the ap- 
pearance of any given brood, this pupa may be dug up within one or 
t^o feet of the surface. 

"In the year of their ascent, from the time the frost leaves the ground, 
they are found quite close to the surface, and under logs and stones, 
seeming to await the opportune moment, and apparently without feed- 
ing. They begin to rise from about the 20th of May in more southern 
localities, and but little later further north. Here, in Washington, the 
present year, they begun to sparsely issue about the 23d, and were, per- 
haps^ most numerously rising on the night of the 27th. Those in the 
city were somewhat earlier than those in the woods just over on the Vir- 
ginia side. The unanimity with which all those which rise within a cer- 
tain radius of a given tree crawl in a bee-line to the trunk of that tree 
is most interesting. To witness these pupa^ in such, vast numbers that 
one cannot step on the ground without crushing several, swarming out 
of their subterranean holes and scrambling over the ground, all con- 
verging to the one central point, and then in a steady stream clamber- 
ing up the trunk and diverging again on the branches, is an experience 
not readily forgotten, and affording good food for speculation on the 
nature of instinct. The i)henomeuon is most satisfactorily witnessed 
where there is a solitary or isolated tree. 

" The pupce (PI. I, Figs. 1, 2) begin to rise as soon as the sun is bidden 
behind the horizon, and they continue until, by 9 o'clock, the bulk of 
them have risen. A few stragglers contiuue until midnight. They in- 
stinctively crawl along the horizontal branches after they have ascended 
the trunk, and fasten themselves in any position, but preferably in a 
horizontal position on the leaves and twigs of the lowermost brandies. 
In about an hour dfter rising and settling, the skin splits down the mid- 
die of the thorax froni the base of the clypeius to the base of the meta- 
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iiotum (PI. I, Fig. 3), and the forming Cicada begins to issue. Ecdy«Ls 
is always an interesting? phenomenon, and, when closely watched in our 
Cicada, cannot fail to entertain. 

" The colors of the forming Cicada are a creamy- white, with the excep- 
tion of the reddish eyes, the two strongly contrasting black patches ou 
tlie prothorax, a black dash on each of the coxa3 and sometimes on the 
IVont femora, and an orange tinge at base of wings. 

" There are five marked positions or phases in this act of evolving from 
the pupa-shell, viz, the straight or extended, the hanging, head down- 
ward; the cZiw^m^, head upward; the flat-winged, smd finally the roo/- 
icinged. In about three minutes after the shell splits, the forming imago 
extends from the rent almost on the same plane with the pupa, with all 
its members straight and still held by their tips within the exuvium (PI. 
I, Fig. 4). The imago then gradually bends backwards and the members 
are all loosened and separated. With the tip of the abdomen held within 
the exuvium, the rest of the body hangs extended at right angles from 
it, and remains in this position from ten to thirty minutes or more, the 
wing-pads separating, and the front pair stretching at right angles from 
the body and obliquely crossing the hind pair (PI. I, Figs. 5, 6) ; they 
then gradually swell, and during all this time the legs are becoming 
firmer and assuming the ultimate positions. Suddenly the imago bends 
upward with a good deal of effort, and clinging with its legs to the first 
object reached, whether leaf, twig, or its own shell, withdraws entirely 
from the exuvium and hangs for the first time with its head up (PI. I, 
Fig. 7). Kow the wings perceptibly swell (Fig. 8) and expand until they 
are fully stretched and hang flatly over the back, perfectly transparent, 
with beautiful white veining (Fig. 9). As they dry they assume the 
roofed position (Fig. 10), and during the night the natural colors of the 
species are gradually assumed (Fig. 11). 

The time required in the transformation varies, and, though for the 
splitting of the skin and the full stretching of the wings in the flat posi- 
tion the time is usually about twenty minutes, it may be, under pre- 
cisely similar conditions, five or six times as long. But there are few 
more beautiful sights than to see this fresh-forming Cicada in all the 
different positions, clinging and clustering in great numbers to the out- 
side lower leaves and branches of a large tree. In the moonlight such 
a tree looks for all the world as though it were full of beautiful white 
blossoms in various stages of expansion. 

THE OICADA VERSUS CIVILIZATION. 

" That this insect, in its distribution and in its numbers, has been and 
is being seriously affected by our civilization must be apparent to every 
observer. The records show that the numbers have decreased in the 
successive appearances of certain broods, owing largely to the presence 
of our domestic animals in the woods. Then, again, the cleariug of land 
;ind the building of towns and cities have all had their effect upon the 
increase of this Cicada. There are doubtless many places in Brooklyn, 
K. Y., where the insect appeared seventeen years ago in which there 
will be none the present year. And similarly I opine that, whereas 
around every tree that has been planted more than seventeen years or 
upon land that grew trees seventeen years ago the insect is now abun- 
dant in Washington, it will scarcely be noticed in any part of the Dis- 
trict_s6venteen years hence. I base this opinion upon a new phase in 
the fJicada history, viz, th6 presence of the English sparrow. It is the 
first time, perhaps, in the history of the world, that Passer dovnesticus 
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has had an opportunity of feeding upon this particular brood of Cicada 
sep<e/i^7^cm, and so ravenously and persistently does this bird pursue 
its food that the ground is strewn with the wings of the unfortunate 
Cicada wherever these have been at all numerous; so that, considering 
the numbers of the sparrow and their voracity, very few of the Cicada 
will be left long enough to procreate and perpetuate the species In thin 
District." 

THE SONa NOTES OF THE PERIODICAL OIOADA. 

The following remarks upon this subject were communicated to Science, 
and are reproduced from its issue of September 25, 1885. 

" There are few more interesting subjects of study than the notes of 
insects and the different mechanisms by which they are produced. 
They interest every observant entomologist, and it is difficult to re- 
cord them in music.al symbols that can be reproduced on musical in- 
struments, some of the more successful and interesting attempts in this 
direction having been made by Mr. S. H. Scudder. I have studied 
closely the notes of a number of species, and have published some of 
the observations.* 

In the notes of the true stridulators more particularly, as the com- 
mon tree crickets and katydids, I have been impressed with the varia- 
tions both in the pitch and in the character of the note, dependent on 
the age of the specimen and the condition of the atmosphere, whether 
as to moisture, density, or temperature : yet, with similarity in these 
conditions, the note of the same species will be constant and easily rec- 
ognizable, if 

"A few remarks upon Cicada septendecim will doubtless prove of inter- 
est now that the species has been occupying so much attention. I do 
not find that the notes have been anywhere very carefully described in 
detail, nor would I pretend to put them to musical scale. Writing 
seventeen years ago, I described the notes in a general way, as follows : 

" « The general noise, on approaching the infested woods, is a compro- 
mise between that of a distant threshing-machine and a distant frog- 
pond. That which they make when disturbed mimics a nest of young 
snakes or young birds under similar circumstances, a sort of scream. 
They can also produce a chirp somewhat like that of a <Jricket, and a 
very loud, shrill screech, prolonged for fifteen or twenty seconds, and 
gradually increasing in force, and then decreasing.' t 

There are three prevalent notes, which, in their blending, go to make 
the general noise as described above. These are : 

" First. That ordinarily known as the pJiar-r-r-r-aoJi note. This is the 
note most often heard during the early maturity of the male, and es- 
pecially from isolated males or from limited numbers. It is variable in 
pitch and volume, according to the conditions just mentioned as gen- 
erally affecting insect melodists. Its duration averages from two to 
three seconds; and the aoh termination is a rather mournful lowering 
of the general pitch, and is also somewhat variable in pitch, distinct- 
ness, and duration. In a very clear atmosphere, and at certain distances, 
;ui individual note has often recalled that made at a distance by the 
whistling of a rapid train passing under a short tunnel. But when heard 
in sufficient proximity, the rolling nature of the note will undoubtedly 
remind most persons more of the croaking of certain frogs than anything 
else. I have heard it so soft and low, and so void of the aoh termina- 

* Third Rep. Ins. Mo., 14, 153, 154 ; 4tli do., 139; 6th do., 150-169. 
t First Rep. Iu8.Mo.,24. 
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tion, that it was the counterpart of that made by (Ecanthus latipenniSj 
Eiley, late in autumn, and when shortened from age and debility of the 
stridulator. 

" Second. The loudest note, and the one which is undoubtedly most 
identified with the species in the popular mind, is what may be called 
the ' screech.' This is the note described by Fitch as ^represented by 
the letters tsh-e e-JEJ-E-E-E-E-e-ou^ uttered continuously, and prolonged 
to a quarter or half a minute in length, the middle of the note being 
deafeningly shrill, loud, and piercing to the ear, and its termination 
gradually lowered till the sound expires.' Dr. Fitch errs as to the 
length of its duration; and I have also erred in the same direction, un- 
less, indeed, there is a still greater range than my subsequent observa- 
tions would indicate.* It is more probable, however, that our memories 
were at fault ; for, as I have verified this year, this shrilling ordinarily lasts 
from two to three seconds, though occasionally longer, and is repeated 
at intervals of every five seconds. This note is rarely made by solitary 
males, or when but few are gathered together ; but it is the prevailing 
note in the height of the season, and is made in unison ; i e., the as- 
sembled males on a given tree, or within a given grove, are prompted to 
it simultaneously, so that its intensity becomes almost deafening at 
times. It is of the same nature as that made by the Dog-day Cicada 
{Cicada pruinosa, Say), and in its higher and louder soundings is not 
unlike the shrilling of that species, though by no means so sharp and 
continuous. It is what in the distance gives the threshing-machine 
sound, and it has often recalled what I have heard in- a saw-mUl when 
a log is being cut crosswise by a circular saw. ^ 

" Third. There is what may be called the intermittent, chirping sound, 
which consists of a series of from fifteen to thirty, but usually about 
twenty -two, sharp notes, sometimes double, lasting in the aggregate 
about five seconds. This sound is so much like that ordinarily pro- 
duced by the barn or chimney swallow {Rirundo erythrogaster), that a 
description of the one would answer fairly well for both. It resembles 
also, though clearer and of higher pitch, the note of Microcentrum reti- 
nerveyBwcm.j which I have likened to the slow turning of a child's 
wooden rattle highly pitched. The above notes, so far as I have recog- 
nized them, are of higher pitch, but of less volume, in the smaller cas- 
sinii form. 

"The other notes — ^viz, that made when the insect is disturbed; and 
a not infrequent, short cry, that may be lil^ned to that of a chick — are 
comparatively unimportant; but no oue could do justice to the notes 
of this insect without embracing the three peculiar sounds which I 
have attempted to describe above, and which are commingled in the 
woods where the species is at all common; though the undulatory 
screech is by far the most intense and most likely to be remembered." 

VARIATION m TIME OF APPEARANCE. 

It has long been known and well established that a few precursors 
may appear the year before, and a few belated individuals the year 
after, the regular appearance of any large brood. The exact cause or 
causes for this exceptional variation in the development of a species 
which shows, on the whole, such remarkable uniformity in its life-his- 
tory has not been definitely ascertained. The presumption is, however, 

* " Since this was written, I have hoard, on two occasions, this note prolonged to 
twenty seconds; hut this is qi?ite abnormal, and I have no other evidence than the 
season (June 20) to prove that it came from C. septendedm." 



REPORT OP THE ENTOMOLOGIST. 



241 



that the variation is due to individual peculiarities rather than to ex- 
ternal conditions, and it indicates that even in a species otherwise so 
uniform in its periodical appearance there is, to a slight degree, that 
tendency in individuals to vary which is so common an attribute of 
most organisms. The retardation can perhaps be more readily ex- 
phiined than the acceleration ; for the exceptional experience, alluded 
to on page 242, of retardation in the hatching of eggs when the egg 
punctures are closed by exudation of gum from the twigs infested, indi- 
cates one method by which individuals may be belated. 

Whether accelerated or belated these stragglers have, so far as known, 
appeared at the same season of the year that the main brood appeared. 
There is some evidence, however, that exceptional temperature, when 
brought to bear upon those pupae that are already near the surface of 
the ground, may accelerate the issuing of the imago. We have cited* 
the case where Dr. E. S. Hull, of Alton, 111., caused some Cicadas to 
issue as early as the 20th of March, in 1868, by constructing under- 
ground flues for the purpose of forcing vegetables, and it is worthy of 
being put on record here that Proi". Lester F. Ward gave his experience 
in the autumn of 1884, before the Biological Society of Washington, to 
the effect that he heard the song of this Cicada in October of that year. 
There is no other record of its ever having appeared during that month, 
aid though there is nothing impossible in the occurrence (and the ex- 
ceptionally high temperf^ure of October, 1884, would seem to render 
the occurrence even probable), yet the observation was unfortunately 
based upon recollection and recognition of the song, and not upon ex- 
amination of the specimens or of their pupal exuviae. There are so 
many reasons for doubting the accuracy of observation so based that 
the statement must be looked uppn as untenable until verified by simi- 
lar but well- verified observations in the future. 

ENEMIES OF THE CICADA. 

When leaving the ground to transform, the pupae are attacked by a 
number of different quadrupeds and by birds as well as by many can- 
nibal insects, while in the perfect state they are also attacked by almost 
all animals that can get access to them. Thus birds pursue them, es- 
pecially while they are yet feeble and before their wings become strong, 
and, as we have seen, the English sparrow was particularly destructive 
to them in cities during this last visitation. Many of them, while still 
feeble, and particularly those which issue from the pupa skins near the 
surface of the groumd, are attacked by reptiles and quadrupeds and 
predaceous insects. We have also detected a number of enemies of the 
eggs, especially mites. These we shall treat of in detail in the projmsed 
revised bulletin on the species. A fungus, the Massospora cicadinaj Peck, 
is also very commonly found infesting the perfect insect later in the sea- 
son when it has become enfeebled. This fungus is found in the shape 
^f a yellow, brown, or clay-colored powder permeating all parts of the 
body and often entirely filling the abdomen, and though found in the 
females it is most frequently noticed in the male. 

THE SUPPOSED STING OF THE PERIODICAL CICADA. 

The reports of stinging by this insect were not so common during 
3his passing year as during the appearance of other broods in years 



* First Rep. Ins. Mo., 1868, p. 22. 

16 AO-'SS 
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gone by. While ii number of instances have been rei)orted, we have 
been unable to get any information of a reliable character that would 
tend to alter the conclusions to which, we came in 1868, and which were 
published in the Cicada bulletin. These were, substantially, that while 
in the latter part of the season a severe sting may be inflicted by some 
hornet (genus Stizus) flying against a person while carrying a Cicada 
intended for burial in. the ground as food for its young, yet it is more 
than probable that the sting results from the exceptional puncture by 
the beak or haustellum of the Cicada, the nature of the wound that is 
inflicted depending very largely on the condition of the system of the 
person punctured. All our experiments the past season seem to con- 
firm the improbability that the ovipositor is used or can be used on 
human flesh for this purpose. 

OVIPOSITION. 

While there is a general impression among those who have not closely 
observed the facts that the female Cicada purposely severs or partly 
severs the twig upon which she has oviposited in order to cause it to 
break and die, no such opinion is held by any one who has* carefully 
studied the facts. The nature of the perforation and the manner in 
which the eggs are inserted are well illustrated in Plate Y, Fig. 1. So 
far from purposely severing or causing the severance of the egg-charged 
twigs, it is a fact that the eggs, in almost every instance, in twigs which 
have broken early or have fallen to the ground, shrivel up and fail to 
hatch. The breaking is merely accidental and confined to the small ter- 
minal twigs, and results from too close sawing or rasping, which weak- 
ens the wood so that it breaks with a strong wind. In tough wood the 
twig may be partly broken, and is then generally worn and twisted by 
the movements caused by the wind, as shown in our figure (PI. Y, Fig. 2). 
The proportion of severed or broken twigs or heavily ch&rged twigs upon 
which the leaves prematurely die and dry, though it may be sufficient 
to give a withered appearance to the whole exterior portion of the tree, 
is but small compared with the thicker and stouter twigs which are 
punctured. In other words, 90 per cent, of the eggs, and probably 99 
per cent, of those which hatch, are laid in twigs which never break ofl*. 

We have observed some interesting instances of retarded develop- 
ment in the eggs of this Cicada when placed in the twigs of trees which 
exude some gummy substance, so as to hermetically close up the open- 
ing of the puncture and exclude the air. We have been surprised to 
find that such eggs, which would have normally hatched during the 
latter part of July, or about six weeks after being deposited, have re- 
mained sounds but unhatched, up to December, and long after the trees 
had shed their foliage. 

' INJURY WHICH CICADAS CAUSE TO FRUIT TREES— KEMEDIES ANI 

PREVENTIVE MEASURES. 

This Cicada in its underground life has been charged with injuring 
and killing fruit trees. From what we have already stated as to thi! 
underground life— its long duration and its slow development — as wel 
as for other reasons, such injury must necessarily be very trifling 5 anc 
this fact is borne out by some observations which we made the pas 
summer. Even where the insects have been so thick in orchards tha 
the ground was absolutely honey-combed by their perforations, an ir 
spection of the roots of these trees showed no injury, and in fact scarcel; 
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any discoloration, even where the effects of the .punctures were visible 
from slight swellings or callosities. 

In the perfect state, however, the female is capable of doing great in- 
jury to trees in ovipositing, and although this injury in the forest i^j 
immaterial, it may become very serious in orchards, and is of still more 
consequence in the nursery. 

Having tried fully, without success, in 1868, in Missouri, such iosecti- 
(ddes as promised practical results in repelling the mature insects from 
IVnit trees, we had not much hope of more satisfactory results from any 
further trial. Yet we desired to test the effect and value of such in- 
secticide substances as have come into use since that time, and for that 
reason planned and had a series of experiments executed. Most of 
these experiments were intrusted to Dr. W. S. Barnard, and we give 
herewith the results : 

Destruction of the Insects as they issue from the Ground. 

Pyrethrum Powder. — This proved a perfectly satisfactory destroyer of 
the Cicadas vhen freshly emerged and soft, and also when -mature and 
hardened, both in the dry part of the day and when the dew was on them. 
It is easy to puff this powder on them when on grass, weeds, and trees 
in the morning before they gain full strength and ascend. At this time 
most of the insects are so low on the trees, or so near the ground, that 
t is easy to make the powder reach them while standing on the ground, 
[t seems to be the most easy and convenient way of killing them. It 
,vas thus applied to them on the lower branches and trunks, also to 
groups of them collected and placed at stakes in the grass and at the 
)ases of uninfested trees. In each instance all except the pupsB died 
►f it sooner or later. Oft-repeated tests showed it to be practically 
rorthless against the pupae, for even when thoroughly coated witJti 
owder they would give forth the perfect insect. But the winged insects 
re quite sensitive to the powder, showing marked irritation Irom it 
dthin five minutes after treatment. Though hanging quietly when pow- 
ered, uneasiness soon appears in the movements of the limbs and occa- 
ional strokes of the wings against the sides. The movements of the 
igs appear to be uncontrollable, so that in the course of a few hours the 
isect falls helpless to the ground, where, though the movements may 
Dntinue for a whole day before death,' a fatal termination is sure to 
)llow. The powder was tested on ten different lots of Cicadas, includ- 
ig about four hundred specimens (100 pupae, 200 soft or forming adults, 
30 full-fledged adults). 

In one experiment a ring of pyrethrum powder about ohe-eighth of 
1 inch deep and 2 inches wide was placed- on the ground around a tree 
link. The pupse marched through this and ascended and molted with 
ifety; but the winged insects that had fallen, and others from the 
rass on which they had emerged, were stifled by the pyrethrum as 
ley tried to ascend the tree. 

In testing the pyrethrum powder on pupae, in most instances none 
ed; but in two of the tests 10 per cent, of the pupae died, but there 
as reason to believe that death resulted in these instances from harid- 
ig and collecting them in masses. 

Pyrethrum Water, — This was prepared in two ways, (1) by stirring 
to water as much pyrethrum powder as the water would suspend 
aen at rest 5 (2) by adding milk (1 pint) to pyrethrum (4 fluid ounces), 
id afterward diluting to suit. The milk, even when soured, holds all 
e iDOwder in suspension, and facilitates its suspension in water. 



244 REPORT OP THE COMMISSIONER OP AaRICULTURE. 



(1) The simple water suspension of pyrethnim in four tests on pupae 
was tried with a mortality of 10 per cent., but on the winged Cicadas, 
both soft and hard, it was thoroughly fatal, like the powder. 

(2) Pyrethrum powder, one-eighth pint 5 milk, 1 pint; water, 16 pints, 
mixed. 

Fifteen pupae were treated with this with the following results: One 
disappeared, six died as pupse, five died half emerged, and three emerged 
apparently uninjured. The same preparation sprayed on mixed lots of 
pupae and winged forms, soft and hard, on trees and on the ground, had 
similar effects on the pupae and killed all the winged insects. 

In this way a very strong mixture of pyrethrum is applied, and it 
should be stirred just before using, when it will kill most of the pupae 
as well as the emerged forms. 

Kerosene Emulsion. — This was prepared after the usual formula and 
diluted with two parts of water. 

Used on a mixed lot of pupae and adults, soft and hard, one hundred 
of these on the base of an uninfested tree and fifty in the grass, 8 feet 
distant. In five minutes all seemed weakened : the pupae still crept 
along a little, but the winged ones hung immovable on the tree or lay 
upon the ground, only moving their legs a little in a weak and helpless 
manner. A few minutes later the pupae had, stopped creeping. This 
was at 7 a. m. At noon they had not moved from their places, except 
by a few having dropped from the tree, and all were either dead or 
nearly so. The emulsion at once stopped all molting and transforma- 
tion, and the soft wings hardened in shapeless forms. The same effects 
on the insects resulted in several smaller tests of the same strength ol 
emulsion, though many of the insects were twenty -four hours in dying. 
The pupae were the slowest to succumb, but they were aU destroyed bj 
it in every instance and could not molt. Sprayed on them on the ground 
and as ascending or hanging on trees the same results followed, and 
tiiis dilution of the emulsion seems the most thorough destroyer of th( 
pupae as well as of the emerging and winged Cicadas. From a whoh 
pint of pupae sprayed by this mixture not one suceeded in transforming 

Small ants usually attacked some of the Cicadas that were strugglinj 
under the effect of pyrethrum or dead from it, but no ants were founc 
affecting^specimens treated with kerosene. 

Other experiments were tried with the same emulsion, diluted as fo] 
lows : (1) Emulsion, 1 ; water, 4; and (2), Emulsion, 1 ; .water, 8. 

The two strengths sprayed on groups of pupae gave results tha 
varied froln each other but little and killed nearly all; but som^ wei 
very slow to die and showed life even after two days. 

Sprayed On the ground or the trunks of trees, these dilutions di 
not prevent the pupae from ascending, and apparently had no effect o 
them except when sprayed on their bodies. 

SUBSTANCES THAT KILL BY THWARTINa EXUVIATION. 

Dr. Barnard concluded from his tests that by communicating to ar 
retaining moisture or softness in the pupa skin, even the milk and wat« 
in the preceding mixtures tend to render it difficult or impossible 
cast the skin, and that they thus aid pyrethrum or kerosene. 

Carbolic acid (2 per cent, solution). — ^This prevents the majority 
pupae from molting, and they die sooner or later. For example, wh< 
applied to one lot of pupae at night, fire were found in the mornii 
dying or dead in a hklf-molted condition ; seven were active, not molt^ 
and apparently not suffering ; one was 'molted, but turned black by t 
acid and dead. In another case five dozen pupae on the base of an i 
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Infested tree were sprayed with the same at night ; none ascended the 
bree, and by the next noon fonr dozen were dead and dying. Tests on 
^mall groups gave analogous results. 

This solution poured around the bases of trees had no influence in 
retarding the pupae, which marched over it unaffected and ascended the 
trees. 

Carbolic add (1 per cent, solution) around trees also gave no result. 
Df the pupae sprayed with this weak solution one-third were prevented 
Tom molting and died. 

Acetic acid (15 per cent, solution). — ^The results from this are very 
dmilar to those of carbolic acid of 2 per cent, strength. Applied in 
he evening on a group of pupae, the next day eight were active, six 
vere half-molted and dying, three had emerged. Of the latter one was 
lead and covered by a swarm of small yellow ants. On other small 
ots the effects were similar ; nearly all eventually died. 

Acetic acid (10 per cent, solution). — This sprayed on four small lots of 
)up8e prevented over one-half from emerging. 

Alcohol (30 per cent, solution). —Sprayed on three lots of pupae, about 
iO per cent, were killed. They died very much as did those from acids in 
he foregoing cases. For example, one lot of two dozen pupae was 
reated with the alcohol golution in the evening. The next morning 
ive were weak (dying), six were half-molted iand dying, four were 
merged and dying, the others all right. 



Experiments to repel the insects from trees and prevent the females 
com ovipositing were made as follows : On the 20th of June the Cica- 
as were numerous and active, depositing their eggs in a thicket of 
ilac bushes, which were low and hence easily inspected. • On these the 
lilk-kerosene emulsion (60 per cent, kerosene) was tried to test its 
ffects as a preventive. It was applied in different places in three 
trengths, viz: 



The first dilution was so strong that it injured many of the leaves, and 
;s odor was very distinct in the air among the bushes during the day of 
;s application, and still perceptible on the following day. The other 
ilutions had no effect on the foliage and from them no odor appeared, 
scept by scenting close to the surfaces treated. 

Within two hours after the applications were made the Cicadas began 
ripositing again in the bushes which had been sprayed. During the 
pst afternoon and in the forenoon of the next day ovipositing in these 
ashes went on as rapidly as in those that had not been sprayed. The 
isects were even driven off in the movements incident to the inspec- 
on of the work, but at any time when not disturbed a few could be 
Jen inserting the ovipositor in the trees treated. 

Further experiments were made with raw linseed-oil and with white- 
ash as preventives of this injury. Each of these substances was 
Eiinted upon the twigs of six young peach trees and on some lilac 
ashes, all of which had been much visited and more or less iiyured 
reviously by Cicadas. But at the time of the application (June 22) the 
eather became cloudy, breezy, and cool, and so continued for some 
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time, so that the insects were less active than nsual. After the appli- 
cation a few Cicadas were noticed ovipositing, but none of them on the 
bushes that had been treated. This experiment, therefore, is of ne<rii- 
tive value. 

It is obvious from the foregoing that in pyrethrum and the kerosene 
emulsion, we have two valuable insecticides that may be used to iuh mu 
tage at the time the insects are issuing from the ground, but that nc*ii Iici 
these substances, nor the others that have been so far tried, can be de 
pended on, so far as experience has gone, when applied to trees, to i>ro 
tect these from the perfect insects when once mature and ovipositing 
This is about the conclusion arrived at in 1868, and shows the im])or- 
tance of anticipating the injury and of dealing with the Cicadas while 
they are issuing^ from the ground. 

CONSIDERATION OF THE TWO BROODS THAT APPEARED IN 1885. 

With a view of acquiring as much exact information as possible in 
reference to these two broods, the following circular was sent out on 
the 1st of June : 

Circular No. 16.] United States Dbpahtment of Agriculture, 

Division op Entomology, 
Jf^sMngtoUf D. C, June 1, 1885. 

Sir : During the present year two large broods of the Periodical Cicada, or so-called 
" Seventeen-year Locust" {Cicada septendecim L.), one of the seventeen-year {septende- 
cim) race, and one of the thirteen-year (tredecim) race, wiU make their appearance in 
different parts of the country. 

I would beg you to glance over the foUowing list of locahties and to send me dur- 
ing the season any confirmatory experience as to the appearance this year of the 
insects in those localities, or in any localities not indicated. Any evidence giving 
the extent of territory over which they appear in your county or State, or any well- 
attested dates of their appearance in previous years, wiU be thankfully leceived and 
appreciated : 

Brood YIL—Trededm (1859, 1872, 1885). 

Illinois, — Jackson, Union, Macoupin Counties. 

Miasouri. — Saint Louis, Boone Counties. 

Georgia.—'DQ Kalb, Gwinnett, Newton Counties. 

Tennessee. — Madison County and northern portion of the State. 

Mississippi. — Copiah County, Oxford, and eastern portion of the State. 

Louisiana. — Carroll Parish. 

Kansas. — Phillips County. 

Arkansas. — Flat Bayou. 

The existence of this brood has been verified in past years in the parts of HUnoia 
Missouri, Tennessee, Mississippi, and Arkansas indicated ; but the localitieB in Kan 
sas, Georgia, and perhaps Louisiana, require further confirmation this year. 

Brood XXII.—Septendeoim (1868, 1885). 

New rbrfc.— Kings, Monroe Counties. , 
Massachusetts. — Fall Kiver, southeast portion of the State. 
Vermont. — Oakland. 
Pennsylvania. — Lancaster. 

0/iio.— Greene, Franklin, Columbiana, Pike, Miami Counties, and vicinity of Toledo 
Indiana. — Tippecanoe, Delaware, Vigo, Switzerland, Hendricks, Marion, Dearboii) 
Wayne, Floyd, Jefferson, Eichmond Counties. 
Michigan. — Southeastern portion. 
Delaware. — Very generally, 
Maryland. — Very generaUy. 
District of Columbia. — Very generaUy. 
Virginia. — ^Very generally. 
Kentucky. — Around Louisville. 
Georgia, — ^Habersham County. 

BMpeotftUly yonis, 

C. V. RILEY, 

Eniomoiogwi, 
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A large number of letters have been received in answer to this circ«- 
lar,.and our knowledge as to the exact distribution of these two broods 
has thereby been greatly increased. It is unnecessary to give this in- 
formation in detail here, and we therefore merely summarize the facts in 
the following enumeration of localities, the same order of States being 
retained. Where not otherwise stated the Cicada appeared in all coun- 
ties mentioned, and those which are additional to previous records are 
at once seen by comparison with the above circular list. It may be well 
here to state that the previous simultaneous appearance of these two 
broods was in 1664, and that they will not concur again until the year 
2106. 

Brood YIL—Tredecim, 1885, 1898. 

Illinois, — Jackson, Madison, Perry, Pike, Eandolph, Scott, Union. 
Negative report from Saint Clair. 

Missouri, — ^Audrain, Christian, Dade, Dallas, Douglas, Gasconade, 
Girardeau, Greene, Hickory, Jefterson, Johnson, Knox, Lawrence (?), 
H^ew Madrid, Pettis, Perry, Polk, Saint Louis, Scott, Taney, Texas, 
Warren, Washington, Webster. 

I^Tegative reports from Cass, Daviess, Holt, Lewis, Monroe, Ozark^ 
Saline, Stoddard, Vernon. 

Georgia,^Gohh Coweta (?), De Kalb (?), Merriwether (?). 

Negative reports from Bibb, Carroll, Fulton, Glascock, Wilkes. 

Kentucky. — Graves, Trigg. 

Negative report from Livingston. 

Tenriessee.— Benton^ Carroll, Chester, Crockett, Davidson, Decatur, 
Dickson, Dyer, Fayette, Gibson, Hardeman, Hardin, Haywood, Hen- 
derson, Humphreys, Lake, Lauderdale, McNairy, Madison, Maury, 
Obion, Robertson, Shelby, Tipton, Weakley. 

Negative reports from Bedford, Lincoln, Rutherford, Wilson. 

Mississippi, — Alcorn, Amite, Bolivar, Calhoun, Carroll, Claiborne, 
Coahoma, Copiah, De Soto, Franklin, Hinds (and adjoining counties), 
Issaquena, Jasper, La Fayette, Lawrence, Lincoln, Madison, Marshall, 
Montgomery, Newton, Panola, Quitman, Rankin (and adjoining coun- 
ties), Scott, Simpson, Smith, Tate, Tishomingo, Webster. 

Negative reports from Clarke, Jefferson, Leake. 

Louisiana. — Bossier, Caldwell, East Carroll, Franklin, Madison, More- 
house, Richland, TVashington, West Carroll. 

Negative reports from Natchitoches, Rapides, Red River, Sabine, 
Tangipahoa, Vermillion, West Feliciana. 

Kansas. — Negative reports received from eighteen counties (including 
Phillips) in eastern and central portions of the State.* 

Arkansas. — Arkansas, Chicot, Columbia, Cross (and adjoining coun- 
ties), Desha, Franklin, Izard, Jackson, Jeiferson, Marion, Mississippi, 
Phillips, Prairie, Pulaski, Saline (?), Searcy. 

Negative reports from Crawford, Drew, Hempstead. 



*The occurrence of Brood VII in PhiUips County, Kansas^ was based upon Dr. 
JSmith's authority, whose unpublished work on the Periodical Cicada, has, until lately, 
been accessible to me only in a copy^ which I owed to the kindness of Dr. J. G. Morris. 
An inspection of Dr. Smith's original manuscript made during the past summer, 
through the courtesy of his daughter, Mrs. Elizabeth S. Gavet, revealed the fact that 
he had written Phillips County, Arkansas." Thus the State of Kansas is to be 
stricken from the list of States known to be occupied by Brood VII and Phillips 
Comity to be added to the looalitiea in Arkansas. 
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Brood XXIL—S&ptendecim, 1885, 1902. 

Massachusetts, — Negative report from Fall Eiver (Bristol County). 
Vermont. — Negative reports from Essex and Orleans. 
Connecticut. — No reports received. 
JSfew YorJc. — Kings, Eichmond (?). 

Negative reports from Clinton, Franklin, Genesee, Monroe, Ontario. 
Rhode Island. — Negative reports from Bristol aod Washington. 
N'ew Jersey. — Burlington, Camden, Mercer, Middlesex, Monmouth, 
Motris, Passaic (?), Somerset. 

Negative report from Ocean (?). i 

Pennsylvania. — Adams, Blair, Bucks, Carbon, Chester, Cumberland, 
Dauphin, Delaware, Franklin, Huntingdon, Juniata, Lancaster, Leba- 
non, Lehigh, Mifflin, Monroe, Montgomery, Northampton, Perry, Schuyl- 
kill, Snyder, York. 

Negative reports from Allegheny, Bradford, Butler, Columbia, Elk, 
Erie, Lackawanna, Luzerne, McKeau, Monroe, Potter, Susquehanna, 
Tioga, Wayne, Wyoming. 

Delaware. — Kent, New Castle, Sussex. 

Maryland. — Alleghany, Anne Arundel, Baltimore, Cecil, Frederick, 
Garrett, Harford, Kent, Montgomery, Prince George, Talbot, Washing- 
ton. 

Negative reports from Calvert (?), Queen Anne, Somerset, and lower 
counties of the eastern shore. 
District of Columbia. — Throughout. 

Virginia. — Augusta, Carroll, Clarke, and adjoining counties, Fairfax, 
Frederick, Loudoun, Wythe, Spottsylvania Warren. * 

Negative reports from Buckingham, Campbell, Grayson, Halifax, 
Hanover, Henrico, Highland, King Georgie, Lancaster, Louisa, Pow- 
hatan, Prince William, Koanoke, Westmoreland. 

West Virginia. — Berkelej^ Grant, Hardy, Hampshire, and adjoining 
counties, Jefferson and adjoining counties, Mineral, Putnam (?). 

Negative reports from Cabell, Calhoun (?), Gilmer^ Lewis, Mononga- 
lia, Upshur. 

]^orth Carolina.— -Caldwell (?), Cherokee (?), Davie, Lincoln (1834), 
Surry, Wilkes, Yadkin. 

Negative reports from Alleghany, Gaston, Harnett, Hyde, Iredell, 
Jackson, Madison, Pasquotank, Wake. 

South Carolina. — Negative reports from Abbeville and adjoining 
counties, Oconee, Williamsburg. 

Tennessee. — ^Blount, Carter, Hamblen, Hamilton, James (?), John- 
son (?), Knox, Loudon, McMinn (?), Polk, Scott, Sevier, Sullivan, 
Washington. 

Negative reports from Bedford, Bledsoe (?), Bradley, Claiborne, and 
adjoining counties, Fentress, Lincoln, Meigs, Rhea, Eutherford, Unicoi. 

Georgia. — Banks, Dawson, Fannin, Forsyth, Franklin, Gilmer, Haber- 
sham, Hall, Lumpkin, Pickens, Rabun, Union, White. 

Negative reports from Columbia, Harris, Polk, Towns, Washington. 

AJ4ibama. — Saint Clair (?). 

Negative reports from Blount, Limestone, Perry. 

Ohio. — Adams, Butler, Champaign, Clarke, Clay, Clermont (?), Dela- 
ware, Fairfield, Franklin, Greene, Hamilton, Lucas, Montgomery, Picka- 
way, Preble, Sandusky, Warren, Wyandot. 

Negative reports from Auglaize, Guernsey, Hardin, Jackson, Pauld- 
ing, Seneca. 

Kentucky. — ^Barren, Breckenridge, Carroll, Casey, Davies, Fayette (?), 
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Franklin, Hart (?), Henderson (!), Jefferson, Lawrence McLean, 
Mercer (1868), Ohio, Oldham, Trimble. 

ISTegative reports from Casey, Clay, Leslie, Owsley, Pike, Russell and 
adjoining counties, Shelby, Wayne. 

Indiana, — The appearance of the Cicada was reported from all coun- 
ties of the State, except the following : 

De Kalb (not heard from), Howard (negative report received), Mar- 
shall (not heard from), Ohio (not heard from), Porter (negative report 
received), Pulaski (not heard from), Starke (not heard from). 

Illinois. — Clark, Crawford, De Witt, Edgar, Edwards (?), Gallatin, Iro- 
quois (1868), Kane C?), Pope, Vermillion, Wabash, White, Williamson 
(perhaps Brood YII). 

jSTegative reports from Carroll, Douglas, Kendall, Lee. 

Michigan, — Barry, Branch, Calhoun, Eaton, Genesee, Gratiot, Jack- 
son, Kalamazoo, Lenawee, Livingston, Monroe, Saint Clair, Saint 
Joseph, Washtenaw, Wayne. 

i^^egative reports from Macomb, Manistee. 

Wisconsin, — Sauk. 

Negative reports from a number of other counties. 

The above enumeration of counties in which the appearance of the 
Cicada was reported to us in 1885, gives but an imperfect picture of the 
distribution of the two broods, and we have, therefore, endeavored to 
indicate on a map (Map 1) the localities reported to us this year as 
well as those previously ascertained, and to thus illustrate graphically 
the extent of territory occupied by the two broods. The limited scale 
of a map intended for an octavo volume prevents accurate and detailed 
delineation of the limits of the territory known to be occupied by either 
brood as also the real conditions within that area. There are many 
counties in which the Cicada appeared only in the northern or eastern 
half, or only in a few scattered localities, or even a single locality. All 
these and other details, so interesting and important for a thorough un- 
derstanding of the geographical and topographical distribution of the 
Cicada, could only be indicated on a much larger map. It must also be 
rememl3ered that our knowledge of the distribution of the various 
broods, and more especially of the large ones which extend over many 
States, is far from being complete. Many counties, especially in the 
Southern States, have not been heard from at all, while the reports re- 
ceived from a number of other counties are so vague or so ambiguous 
as to be of little or no value. 

Points of Contact of the two Broods, — A glance at the map shows 
that the two broods are well separated from each other except at two 
points, viz, in southern Illinois and dorthern Georgia. In the first- 
mentioned State the localities along the Mississippi River undoubt- 
edly belong to Brood YII, while those along the Wabash River belong 
with equal certainty to Brood XXII; but considerable uncertainty ex- 
ists regarding the localities along the lower course of the Ohio River 
and those between that river and the Mississippi. There is great 
doubt whether the county of Williamson, in Illinois, belongs to the ter- 
ritory of Brood YII or to that of Brood XXIL We received two reports 
from that county, the one simply stating the appearance of the Cicada 
this year, the second recording the Cicadas in the years 1868, 1881, and 
1885. These three years can only refer to Brood XYIU (1868 and 1881) 
and XXII (1868 and 1885), both broods having appeared simultaneously 
in 1868. Thus, on the strength of this communication, we have referred 
Williamson County, Illinois, to Brood XXIL 

Still more confusing and uncertain are the relations of the two broods 
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at their second poiat of contact, viz, in northern Georgia. The exist- 
ence of Brood Vll, in Georgia, is based upon Dr. Smith's unpublished 
" Eegister," in which he records the Cicada in 1846 and 1859 in the coun- 
ties of De Kalb, Gwinnett, and Newton. In 1872 none of these counties 
were heard from, and in 1885 a single correspondent (Mr. E. M. Wynu, 
of Alto, Banks County) refers to two of them (De Kalb and Gwinnett), 
but in such a way as to connect them with the belt or belts undoubtedly 
occupied by Brood XXII in Georgia. Want of space prevents fuller 
consideration here of this interesting question, and for the present we 
leave these three counties attached to Brood YII. 

In this connection we would finally mention that northeastern Ala- 
bama may also be claimed by either brood. All information received 
in 1885 from that State was of a negative character, excepting the fol- 
lowing two statements : Judge J. F. Bailey, of Marion, has heard that 
the Cicada has been seen in June " in some of the counties in the north- 
east part of the State ; " and Mr. John W. Inzer, of Ashville, Saint Clair 
County, had been informed by reliable authority tha,t they had appeared 
in June in a specified locality in his county, but that he did not see them 
himself. In the absence of any previous record it is impossible to say 
to which of the two broods these two statements refer, and we have 
deemed it best at present not to mark the locality down on the map. 

Oeographical distribution of Brood VII. — Of the seven broods known 
to exist of the IS year race, this Brood YII is only surpassed in extent by 
Brood XVIII (1881 and 1894), the remaining broods* being much smaller. 
Its main seat is the Mississippi Valley, extending northward a little be- 
yond the thirty-ninth parallel, or a little north of the mouth of the Mis- 
souri, and southward a little beyond the thirty- first parallel. To judge 
from -the sum of the records received in 1885 the brood is by far more 
generally distributed and more numerous on the east side of the Missis- 
sippi Yalley than on the west side. Its most compact body is in Ten- 
nessee, where the Cicadas have been reported as extremely numerous 
in every county west of the Tennessee Eiver. In Mississippi they were 
equally abundant in the section watered by the Yazoo River and its 
affluents from the northern line of the State south to Yicksburg, the 
brood then crossing the Mississippi and occupying several counties on 
the Louisiana side. Another distinct belt follows the Pearl River from 
the center of the State, extending into Louisiana. Between Pearl River 
and the Mississippi the Cicadas also occupied several counties ; but the 
statement, derived from previous reports, that the brood is generally 
distributed through eastern Mississippi has not been corroborated ; in 
fact, with the exception of the northeastern corner, nothing was heard 
of Cicadas in the eastern portioA of the State. Southern Louisiana is 
entirely free from the Cicada (excepting localities along Pearl River), 
and the reported localities from the other sections form a compact area 
in the northeastern corner, and a smaller detached area in the north- 
western corner along Red River, the locality being supported by another 
near by on the Arkansas side. In the latter State, as well as in Mis- 
souri, the reported localities, besides those along the Mississippi, are 
very much scattered and isolated 5 but since the Cicadas were, as a rule, 
not very numerous in the more northern sections, it is possible that the 
brood has not been generally observed, except by persons especially 
interested in this Cicada matter. In Illinois the brood occupies only 
counties along the Mississippi. From Kentucky the reports are remark- 
ably scarce, but we ought to suppose the Cicada common between the 



* One or two of these are by no means so well established as conld be denied. 
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Tennessee and the Mississippi Eivers. In the southern part of the State 
there is an eastward extension of the brood across the Cumberland Eiver, 
and this eastward extension is still more marked in Tennessee, where 
the Cicadas have been reported so far east and south as beyond Nash- 
ville. The entirely isolated locality, or rather group of localities in 
Georgia has already been referred to on page 250. The locality in Kan- 
sas formerly referred to this brood must be stricken off (see p. 247). 

Geographical distribution of Brood XXII. — This is by far the largest 
of the fourteen broods of the 17-year race of the Periodical Cicada 
known to exist in the United States, and it is only equaled in extent by 
the 13.year Brood XYIII (1881 and 1894). It extends from the Atlantic 
Ocean to middle Illinois and Wisconsin, and, reaching in its northward 
extension to beyond the forty-third parallel in Michigan and Wiscon- 
sin, it nearly attains, southward, the thirty-fourth parallel in Georgia. 
However, this immense area is by no means evenly occupied by the 
Cicada, and a glance at our map will at once show a very striking feature 
in its distribution, viz : It is divided into two large and sharply divided 
bodies or branches. Detached areas of smaller or larger extent are of 
frequent occurrence in the geographical distribution of the various 
broods, but in no other brood is the separation so striking as here. The 
b^lt separating the two branches, and in which consequently the Cicada 
did not appear this year, is formed by the following territory : Western 
and northern Pennsylvania, eastern half of Ohio, West Virginia west 
of the Alleghanies, central and eastern Kentucky, and a large portion 
of Tennessee. 

The Eastern branch commences at Long Island,* New York, and, fol- 
lowing a southwestern course, extends in small detached areas through 
middle New Jersey until, in Pennsylvania, we meet the compact main 
body of the brood which occupies the southeastern third of Pennsyl- 
vania, the northern half of Delaware, the whole of Maryland (except- 
ing the southern half of the peninsula between the Potomac and the 
Chesapeake Bay and the corresponding portion of what is known as 
the Eastern Shore), adjacent counties of West Virginia and the northern- 
most counties of Virginia. From this point southward an extremely 
interesting feature of the brood has been elucidated by this year's in- 
vestigation, viz, that the Cicadas are entirely confined to the mountain- 
ous region, appearing nowhere in the open country east of the Allegha- 
nies. Oar records are not complete enough to decide whether the 
Cicadas occupy the valley of Virginia and adjacent portions of the 
Carolinas in a more or less complete body or in detached areas, but we 
are inclined to believe that th6 latter case will prove to be correct. At 
any rate, in eastern Tennessee and northern Georgia, from which sec- 
tions the records are more plentiful, the distribution of the Cicada 
seems to be governed by topographical features, the nature of which is 
still obsure, and the Cicadas are reported from numerous localities ap- 
pearing either in strips, bordered by mountain rauges or streams, or in 
areas of smaller or larger extent with no definite natural boundaries. 
In Georgia the dividing line between the region occupied by this Ero'od 
XXII and that of Brood VII is by no means well ascertained, as already 
stated on p. 250. In Tennessee the Cicadas were reported on the mount- 
ains west of Chattanooga, thus reaching the northeast corner of Ala- 
bama. For this reason we are inclined to believe that the Cicadas re- 



* The more northern localities given in our previous records, viz, Fall River, Mass., 
Rutland, Vt., and Rochester, N. Y., were not confirmed by this year's investigation, 
and have, therefore, been stricken off. 
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ported in northeastern Alabama, and more especially those of Saint 
Glair County (see p. 250), belong to the Brood XXII rather than to Brood 

The Western branch of the brood is a compact one of vast extent^ 
and consisting of Indiana, the western half of Ohio, a number of coun- 
ties in Kentucky along the Ohio Eiver, and a narrow strip in Eastern 
Illinois adjacent to the Indiana line. This compact area extends north- 
ward into Michigan, but here the brood appears already to be broken 
up into several detached areas. From Indiana only a few counties 
have not been heard from; the Cicadas appear to be getting less 
numerous, and even scarce, in the northernmost counties and entirely 
absent in a few counties in the northwestern corner of the State.* In 
Ohio the brood extends east of the Scioto Eiver at Columbus, but north 
of this place a number of counties in the western half of the State ap- 
pear not to be occupied by it. A few detached localities are reported 
from the more central region of Illinois, and the southernmost locali- 
ties in that Statej where this brood comes in contact with Brood YII, 
have already been referred to on p. 249. Finally a single, but very def- 
inite, report of the appearance of the Cicada in Southern Wisconsin 
has been received. This locality is very interesting, but widely sepa- 
rated from the main body. 

SUMMARY OF DISTRIBUTION AND FUTURE APPBARANOB OF DIFFBR- 
' ENT BROODS. 

Summing up the distribution of the Periodical Cicada (both 17 and 
13 year races) within the United States, as now ascertained, it will be 
seen that the Cicada is known to occur in all the States east of the plains, 
excepting the northern portion of New England, northern Michigan, and 
the whole of Minnesota. It thus appears that this Cicada does not breed 
in those Northern States or portions thereof in which the woods are com- 
posed more or less exelusively of pine trees or other conifers. Ehode 
Island possesses no broods, so far as we know, but this may be due to 
want of proper records, as several broods reach close to the borders of 
that State. Neither does the species occur in the peninsula of Florida, 
for reasons either of a climatic or geologic nature. Our knowledge of 
the western extent has greatly increased since 1868, and several broods 
can now be traced as far west as eastern Montana and Wyoming, central 
Colorado, and the extreme western parts of Texas, while less reliable evi- 
dence even indicates that the species may occur in western Montana 
along streams emptying into the Pacific Ocean. Unless this report be 
substantiated in future the distribution will not extend beyond the divid- 
ing range of the Eocky Mountains. The connection between the distri- 
bution of this insect and the botanical, geological, and topographical 
characteristics of the country forms a very interesting subject for con- 
sideration. 

The earlier authors on the subject of distribution of the Cicada, in- 
cludiug Prof. N. Potter, Dr. Harris, and Dr. Smith, arranged the chro- 
nology solely according to the years of the appearance of the Cicada. Dr. 
Fitch was the first to introduce the numbering of the different broods. 
However, from want of sufficient data, only a few of the broods actually 
in existence were known to him, and he confounded the broods of the 
seventeen-year and thirteen-year races of the insect. Thus, in order to 
avoid further confusion, we were obliged, in 1868, to renumber the 
broods, beginning with the brood that was to appear the year fallowing 
that date, and numbering consecutively the broods as they were to ap- 

* TMb is just the area ocottpied by Brood V (1871 and 1888). 
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pear Id subsequent years. It is gratifying, after the lapse of seventeen 
years, to find that twenty of the twenty-two broods thus tentatively 
given by us have since been fully established by records. Brood III, 
as shown by Bulletin 8, is evidently invalid, and we have stricken it 
out, while Brood X needs further confirmation of its validity ; yet we 
have deemed it best to retain the numbering of 1868, as that enumera- 
tion marked an epoch in our exact knowledge of the various broods. 

The following summaries may be made for convenience; the Eoman 
numerals indicating the number of the brood and the asterisk the 13-year 
broods. 

During the next seventeen years there will occur broods of the Peri- 
odical Cicada somewhere or other in the United States, in the following 
years: 

1886. 1. 

1888. Y and X*. 

1889. YIII. 
1891. IX. 

1893. XI and XVI*. 

1894. XII and XVIII*. 

1895. II* and XIII. 

1896. IV* and XIV. 

1897. VI* and XV. 

1898. VII* andXVIL 

1899. XIX. 

1900. XX. 

1901. X* and XXL 

1902. XXII. 

Thus every year except 1887, 1890, and 1892, will, during the next 
seventeen years, be somewhere a Cicada year ; and it will be noticed 
as there are thirteen septendecim and but eight tredecim broods, it fol- 
lows that when one of these last appear it will nearly always be in 
connection with one of the former. 

It further appears that the number of distinct broods appearing in 
different years within the same geographical limits are as follows : 

Alabama.^¥onr broods; years 1893 [XVI*], 1894 [XVIII*], 1896 
[IV*], and 1902 [XXII or VII*?]. 

ArJca7isas.— Four broods : years 1891 [IX], 1894 fXVIII*], 1896 [XIV], 
and 1898 [VII*]. 

Colorado,— -One brood : year 1891 [IX], and possibly another in 1893 

[XI] . 

Connecticut— Two broods ; years 1886 [1] and 1894 [XII]. 
Delaivare.— Two broods; years 1889 [VIII] and 1902 [XXII]. 
Bistrictof Columbia.— Two broods ; years 1894 [XII] and 1902 [XXII]. 
Florida,— One brood ; year 1896 [IV* 1. 

Georgia.— Y'lYe broods ; years 1893 fXYI*], 1894 [XVIII*], 1895 [II*], 
1898 [VII*], and 1902 [XXII]. 

Illinois. -Beven broods; years 1888 [V], 1889 [VIII], 1893 [XI], 1894 
[XVIII*], 1895 [XIII], 1898 [VII*], and 1902 [XXIIJ. 

Indian Territory.— Two broods; years 1894 [XVIII*] and 1896 [XIV]. 

Indiana.— Yive broods; years 1888 [V], 1889 [VIII], 1893 [XIJ, 1894 

[XII] , and 1902 [XXII]. 

Iowa.— Three broods; years 1888 [V], 1895 [XIII], and 1896 [XIVJ. 
Kansas.— Two broods; years 1893 [XIJ and 1896 fXIVl. 
Kentucky.— Five broods ; years 1889 [VIII], 1894 [XVIIl*], 1897 [XVJ, 
1898 [Vn*], and 1902 [XXII], and possibly a sixth in 1893 fXI]. . 
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Xoitmana,— -Three broods; years 1894 [XVIIP], 1897 [YP], 1893 
[VIL*], and possibly a fourth in 1888 [X*]. 

Maryland,--¥oyir broods: years 1889 [VlII], 1893 [XI], 1894 fXIII, 
and 1902 [XXII]. 

Massachusetts.— Three broods; years 1886 [I], 1889 [YIII], and 1900 

[XX] . 

Michigan,— Threehroods'y years 1888 [V], 1894 [XII], and 1902 [XXII ). 

Mississippi,— Your broods; years 1^$94 [XVIIP], 1896 [IV*], 1897 
[VP], and 1898 [VIP]. 

Missouri,— Yonv broods; years 1894 [XVIIP], 1895 [XIII], 1896 [XIV], 
and 1893 [VIP]. 

Montana and Wyoming. — One brood ; year 1898 [XVII]. 

Nebraslca.—Ttivee broods: years 1891 [IX], 1895 [XIII], and 1896 
[XIV]. ' • 

mw Jersey.— FoviT broods ; years 1889 [VIII], 1894 [XII], 1898 
[XVII], and 1902 [XXII]. 

New YorTc.—Bix broods; years 1889 [VIII], 1894 [XII], 1898 [XVII], 
1899 [XIX], 1000 [XX], and 1902 [XXII]. 

North Carolina.— Bight broods ; years 1889 [VIII], 1893 [two broods 
XI and XVP], 1894 [two broods XII and XVIIP], 1898 [XVII ^], 1901 

[XXI] , and 1902 [XXII]. 

• OMo.—Beven broods ; years 1889 [VIII], 1895 [XIII], 1896 [XIV], 
1897 [XV], 1898 [XVII], 1900 [XX], and 1902 [XXII]. 

Pennsylvania.— Eight broods ; vears 1888 [V], 1889 [VIII], 1894 [XII], 
1897 [XV], 1898 [XVII], 1899 [XIXJ, 1900 [XX], and 1902 [XXII]. 

South Carolina.— Two broods ; years 1894 [XVIII*! and 1902 [XXII], 

Tennessee.— Six broods ; years 1889 [VIII], 1893 [XVI*], 1894 [XVIII], 
1896 [IV*], 1898 [VIP], and 1902 [XXII]. 

Texas.— Three broods; years 1888 [X*], 1894 [XVIIP], and 1896 
[XIV]. 

Virginia, — ^Five broods; years 1893 [XI], 1894 [two broods XII and 
XVIIP], 1901 [XXII, and 1902 [XXIIJ. 

West Virginia.— Five broods; years 1889 [VIII], 1897 [XV], 1898 
[XVII], 1901 [XXI], and 1902 [XXII]. 

Wisconsin.— Three broods; years 1888 [V], 1898 [XVII], and 1902 

[XXII] . 

. THE INFLUENCE OF CLIMATE UPON THE RACES. 

It has already been shown that the i7-year race is essentially North- 
ern and the 13-year race essentially Southern. But from the fact that 
at certain intermediate latitudes they either overlap or very closely ap- 
proximate each other, and the further fact that no races requiring any 
intermediate periods for development are so far known, we may con- 
clude that the separation took place in the remote past and that each 
race is to-day but little affected by the character of the climate. Indeed , 
it may be questioned whether a hypogean insect which dwells for the 
most part so deep in the ground as to be measurably beyond the reach 
•of the atmospheric changes of temperature will be very materially in- 
fluenced thereby. Yet there are several interesting scientific questions 
upon which light would be thrown by any obtained data as to the 
actual influence. 

We have, for these reasons, had in mind for some time to make a 
series of experiments by transferring the eggs of one of the septendecim 
broods to the extreme Southern States in which the tredecim only is 
known to occur, and vice versa. 
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In 1881 we made some attempt by sending eggs of the tredecim brood 
XYIII, obtained in Missouri, to afew of our Northern correspondents, but 
with one exception the experiments were not made with sufficient care. 
Mr. B. Pickman Mann, then living at Cambridge, Mass., placed in our 
hands a record of some twigs which were sent to him. The eggs Seemed 
to be shriveled up so that he feared they might be abortive. But he 
placed some of them (four twigs) under a large apple tree behind his 
house. No. 19 FoUen street; twelve sticks under a large oak tree about 
thirty paces directly south of the middle of an open space amid large 
pine trees on the path from Prof. G. E. Norton's house toward the Mu- 
seum of Comparative Zoology ; eigh* sticks under another large oak tree 
about seventeen paces east-southeast of the last, and five sticks under 
two larger oak trees about twenty-five paces directly east of the western 
comer of Norton's woods. 

The present year we have instituted a series of experiments which 
promise tangible results, as we have taken precautions not only to see 
whether the eggs really hatched at the different localities where they 
were placed, but to have the experiments recorded. We also place the 
details of these experiments on record in this report, and it will be very 
interesting in the future to observe whether or not the tredecim race 
will require more tjian thirteen years for development at the Northern 
points, or the septendecim race fewer than seventeen years at the South- 
ern points. We would therefore ask all those who may read this arti- 
cle and feel sufficient interest in the matter, and who may be liviug at 
the time, to look for the appearance of Cicada at the points indicated 
during the closing years of the present century and the first two years 
of the next, and to send to the Department the results of observations. 
The following transfers were made with the kind assistance of the gen- 
tlemen mentioned : 

Brood VII {Tredecim), 



Date. 


Eggs reoeiyed from— 


EggB sent to— 


1885. 
July 6 

13 
13 
13 
13 
17 
17 
17 
17 
17 


W. L. Peters, Senatobia, Miss 

P. H. SkipTvith, Oxford, Miss 


J. H. Comatock, Ttbaca, N". T. 
J. A. Lintner, Albany, Y. 
H. Osborn, Ames, Iowa. 
Samuel Henshaw, Boston, Mass. 
R. Thaxter, Kittery Point, Me. 
A. S. Packard, Brunswick, Me. 
J. H, Comstock. Ithaca, N. Y. 
J. A. Lintner, Albany, N. Y. 
Samuel Henshaw, Boston, Mass. 




W. L. Peters, Senatobia, Miss 




R. Thaxter, Kittery Point, Me. 
A. S. Packard, Brunswick, Me. 






Brood XXII {Septendecim), 


July 0 
G 
11 
11 
15 
15 
15 
15 
15 
21 
21 
21 
21 
21 
21 
21 
21 




G. Noble, Savannah, Ga. 
J. E. Willet, Macon, Ga. 

D. L. Pharea, Agricultural College, Miss. 

E. A. Smith, Tuscaloosa, Ala. 
K. W. Jones, Columbus, Miss. 
G. Noble, Savannah, Ga. 

J. E. Willet, Macon, Ga. 

B. H. Bardaway, Tuscaloosa, Ala. 

D. L. Phares, Agricultural College, Mlas. 

Charles Mohr, Mobile, Ala. 

Miss M. E. Murtfeldt, Kirkwpod, Mo. 

G. Noble, Savannah, Ga. 

J. E. Willet, Macon, Ga. 

D. L. Phares, Agricultural College. Mi&f 

E. A. Smith, Tuscaloosa, Ala.. 
R. W. Jones, Columbus, Miii^ 
J. D. Wilkins, Selma, Ala. 


E. E-eeder, New Hope, Pa 

F. M. Webster, Lafayette, Ind 

E. W. Allis, Adrian, Mich 
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The requests made of each of these correspondents were : To select a 
spot where the Cicada has not been seen the present year ; to take an 
isolated tree (preferably in an orchard), which is not likely to be dis- 
turbed during the next seventeen (or thirteen) years, and to mark 
it plainly with a zinc label. The twigs were to be placed around the 
base of the tree, and watched at intervals until the eggs had hatched. 
We advised that a few twigs be retained in some vessel, so that hatch- 
ing could be absolutely proved, and that a record be made of the facts 
in the case and published in the local paper or elsewhere. We also 
strongly urged the importance of exactness in this record, as the suc- 
cess of the experiment would largely depend upon such exactness. 

The eggs sent to Prof. J. H. Oomstock, at Ithaca, 1^. Y., hatched well, 
and the twigs were placed July 10, 1885, " under the large hickory tree 
which stands midway in the row of elms on the north side of the avenue 
leading from Morrill Hall to the residence of President White. * * « 
It is the only hickory tree in the row. It is the ninth tree east of the 
University avenue and the ninth tree west of the President's avenue." 
Specimens were placed in the permanent collection of Cornell Univer- 
sity at Ithaca under the number 181, sub. 2, with conspicuous label, 
" Eead in 1898," and a folded label wit^ details. 

Those sent to Dr. J. A. Lintner, at Albany, Y., were placed in the 
orchard of Mr. Erastus Corning, at Kenwood. '^The tree beneath 
which the eggs were planted (they were hatching when the twigs were 
placed about the base of the tree and tied to its branches) was marked 
with a zinc label, bearing this inscription: ^Thirteen-year brood of 
Cicada (Eiley's brood No. YII) ^ eggs from Oxford, Miss., planted July 
4, 1885.' Additional eggs from a second sending were placed under the 
same tree on July 21, and also some in a wood adjoining, a few rods 
to the south, to serve as a food supply in the event of the death or de- 
struction of the orchard." In the planting Dr. Lintner was assisted by 
Mr. William Grey, gardener of Mr. Erastus Corning, who was requested 
to communicate to others on the farm the exact location of the tree. 

The twigs sent to Prof. Herbert Osborn, at Ames, Iowa, were depos- 
ited by him under two trees on the college farm, which maybe de- 
scribed as follows : First, an apple tree standing directly east from the 
house occupied by Dr. B. D. Halstead and north of the house occupied 
by Professor Osborn, the farthest to the south of the group of apple 
trees standing in that part of the grounds 5 second, an elm tree stand- 
ing 25 yards directly south from the house in which Professor Osborn 
is living. This house stands a little south of midway between the 

Farm House" and " South HaU," on the east road between those two 
buildings, or the farthest from the main college building in an E.SE. 
direction. The apple tree is S.SW. from the farm-house and E.SE. 
from the main college building. On each of the trees is hung a zinc 
label with the inscription : " Twigs from Cadet, Mo., containing eggs of 
thirteen-year Cicada, were placed under this tree July 21, 1885." 

The eggs sent to Mr. Samuel Henshaw, at Boston, Mass., were placed 
about two apple trees in an orchard owned by Prof. Alpheus Hyatt, at 
Annisquam (part of Gloucester), Essex County, Massachusetts. The 
trees in question are the two opposite the southwest corner of the barn. 

The three lots of eggs sent to Mr. George Noble, of Savannah, Ga., 
were received by him in good condition, and hatched perfectly. They 
were placed under certain cherry trees, each marked with a zinc label, 
on the farm known as Keiser's," IJ miles southeast from the City Ex- 
change. ^ 

The twigs sent to Prof. J. E. Willet, at Macon, Ga., were deposited in 
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tbe Central Park, at Macon, as follows : "The twigs from Indiana were 
deposited at the base of three trees ; first, a small elm just within the 
half-mile track, about 100 yards eastward of the turn of the track 
nearest the main entrance ; second, a fine hickory on the bluff of the 
river, about opposite the middle of the track, and third, a sweet gum 
on the bluff, about 100 feet southeast of the hickory. These three trees 
have each a zinc label with the legend, ' XVII-year Cicada, Indiana, 
1 885-^98-1902.' The twigs from Michigan were deposited at the base 
ol' a sweet gum at the north end of the Editor's Home. The zinc label on 
this tree bears the legend, ^ XYILyear Cicada, Mich., 1885-'98-1902.' " 

Dr. D. L. Phares, of Agricultural College, Oktibbeha County, Mis- 
sissippi, deposited the first twigs sent to him on the ground under the 
base of a hickory tree standing 6 feet, a little south of east, from the bot- 
tom of the steps of the front porch of his house at the Agricultural and 
'Mechanical College. The second lot which he received he deposited 
under a hickory tree standing 16 feet west of his parlor. There are no 
other hickory trees near the two described. 

Prof. Eugene A, Smith, of the University of Alabama, at Tuscaloosa, 
Ala., placed the twigs sent him about the roots of three isolated oaks 
{Quercus phellos and Q. aquatica)^ situated not far from the center of the 
southeast quarter of the college campus. They are the only trees in this 
southeast quarter, except along the fence, and there will be no difficulty 
in identifying them. 

The eggs sent to Mr. John D. Wilkins, at Selma, Ala., were deposited 
by him at the foot of a water oak {Q, aquatica)^ which may be reached 
by commencing at the northeast corner of Second and Union streets, 
Selma, at the fence corner on the sidewalk, and measuring east along 
Second street for 85 feet ; thence north at right angles 64= feet to the 
tree. 

Miss M. E. Murtfeldt, at Kirkwood, Mo., placed the twigs sent to her 
under two young ai)ple trees standing somewhat apart in the northeast 
corner of Mr, C. W. Murtfeldt's orchard at Kirkwood, and too close to 
two division fences to admit of the ground on which they stand being 
plowed. 

Dr. Charles Mohr, of Mobile, Ala., writes tliat the experiment was, 
with him, a probable failure, as nearly or quite all of the eggs had hatched 
before being placed, owing to his absence from home when received. 
The twigs were placed, however, under a pecan tree in Dr. Mohr'syard 
in Mobile, and there is a possibility that a few larvae entered the ground 
«.nd that some Cicadas will be observed in 1898 or 1902. 

THE PERIODICAL CICADA IN 1886. 

To the above consideration of the two broods of the year 1885 we 
ivould add a few words concerning the brood which is to appear in 1886. 
Cbis is our septendecim Brood I, and the localities in which it has been 
)bserved at several intervals of seventeen years, up to 1869, are the 
ioun ties' of Franklin, Bristol, and Hampshire, in Massachusetts, and 
he Connecticut River Valley, in Connecticut, near to the Massachu- 
setts liue. other well-established localities for this brood are known, 
)ut it may possibly occur at other places either near by or even in other 
)ortions of the country.* We would ask the reader to assist us in our 
-ndeavors to correctly determine the geographical limits of this brood 
»y sending us reports of the appearance of the Cicada in 1886. 

* From two concurrent reports from Trimble and Oldham Counties, Eentaoky, we 
lay suspect that Brood I occurs there, 

XI AG— '85 
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Another reason for alluding here to this Brood I is its relation to 
Brood XXII. In mapping the localities ascertained for Brood I it is 
at once apparent that they form an appendix to, or a continuation, in a 
northeasterly direction, of the territory occupied by the Eastern brjinch 
of Brood XXII, which always precedes Brood I by one year. From this 
relationship as regards time and distribution, the inference is natural 
that the small Brood I was originally derived as an offshoot from the 
large Brood XXIL 

THE LEATHER-BEETLE OR TOOTHED DERMESTES. 
{Dermestes vulpinus, Fabr.) 
Order Coleoptera ; Family DEEMESTiD-as. 
[Plate YI; Fig. 2.] 

INJURY TO BOOTS AND SHOES. 

This insect has the past season come under our notice for the first 
time as a destroyer of manufactured boots and shoes. Our first inti- 
mation of the damage done in this way was the receipt of a letter in 
September from Mr. John Mueller, editor of the Leather Gazette^ of 
Saint Louis, who stated that a number of the wholesale boot and shoe 
houses of Saint Louis had suffered great loss from the beetles during 
the summer. We immediately instructed Miss Murtfeldt to investigate 
the matter, and subsequently (in NoT,ember) we made a visit to Saiot 
Louis, during which we looked into the subject. 

During the last week in October, Mr. F. Einstein, of A. Einstein's 
Sons, of Savannah, Ga., called on us in Washington on account of a law- 
suit in which his firm had engaged against the Boston and Savannah 
Steamship fcorapany, by reason of damage done to boots by this beetle 
while being shipped, as he alleged, from Savannah to Boston. To this 
case we shall refer later. 

The history of the Saint Louis appearance is briefly as follows : The 
insect was first noticed in the establishment of Mr. John Meier, whole- 
sale manufacturer of boots and shoes, at 416 and 418 Christy avenue, 
in the spring of 1884, when a lot of boots and shoes which had been sent 
to some Southern town were returned condemned as " wormy." This 
led to an examination of the stock in store, and the proprietor found, to 
his great astonishment, that there was justice in the complaints of his 
customer, and that several boxes of heavy boots and shoes which had 
been packed for some time were literally swarming with the insect in 
all stages of development. This was the first time that he had ever 
known of the existence of such a pest. 

About the same time the insects were found in numerous^ leather 
houses throughout the city and invaded the manufactories. * In the 
summer of 1885, public attention was called to the pest by various oral 
and exaggerated accounts of a "grub'' which worked unseen in the 
soles of shoes, reducing them to mere shells which crushed into frag 
ments when subjected to the pressure of the foot in wearing. The 
Olohe^Democrat and other dailies, as well as the Leather Gazette con 
tained articles descriptive of the damage, but none suggested satisfac 
tory remedies. 

K^either Mr. Meier nor other dealers were able to trace the introduc 
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tion of this insect from any particular warelionse or tannery, but learned 
from tanners that it was quite common in old hides, and was by them 
called " the dry hide- worm." 

In the warehouses and manufactories the insect still retained its par- 
tiality tor undressed leathers, and an examination at once shows that the 
soles and heels of boots and shoes are more liable to injury than the 
uppers. It seems probable that the comparative immunity of the uppers 
is due to the oily dressing used in the finishing processes. They do not, 
however, entirely escape, for occasionally they are found bored by the 
larva or roughened and eroded by the beetle. 

UNEECORDED POINTS IN ITS HABITS AND NATURAL HISTORY, 

Like its other con^reners this species has heen known in the past to 
feed upon skins Q>nd hiilos. and to be p:irticu1arly found about rendering 
houses. We have found it in association with B. marmoratus under 
buffalo bones in Kansas, have reared it from dry entomological speci- 
mens in Saint Louis, and have received it through the State Depart- 
ment as very injurious to hams in Arizona. 

Westwood (Introduction, &c., vol. 1, pp. 157, 158) quotes Kirby as 
authority for the statement that the larvae were found in some speci- 
mens of " flexible asbestos called Amianth, and which they had per- 
forated in various directions, undergoing their transformations therein." 
He then remarks : " That these holes were not made merely for the pur- 
pose of the insect becoming a pupa therein is evident, since they are 
not very particular in selecting a spot for this purpose, not only becom- 
ing pupee in the excuviee of the atiimal they have devoured, but even 
under their own excrement. Moreover the holes were of various sizes." 
He also states that the species was at one time so injurious in the large 
skin warehouses in London that £2,000 was offered as a reward for an 
available rftnedy, but without any being discovered; also as being quite 
injurious to cork, an entire cargo of that article having been destroyed 
by the insect feeding upon the cork as well as upon the timbers of the 
ship. 

In the Entomologists Monthly Magazine (London), for December, 1884 
(vol. 4, p. 161), Mr. James J. Walker gives an account of the exceptional 
abundance of the species around the bone-boiling works at Queenborough 
in England, and the difficulty which the workmen found in keeping the 
insects out of their houses, to the woodwork of which they did much 
damage. A thick oak plank was shown him, about 12 feet long by 1 
foot wide, reduced to a perfect honeycomb by the ravages of the Ber- 
mestes larvae. They had bored into the solid wood to pupate. This is 
the only recent reference to the wood-boring habit of the larva which 
has been so conspicuous in the injury which it has done to the boot and 
shoe trade. 

The eggs (Plate VI, Fig. 2 a) have not been noticed on the shoes, but 
from a lot of living beetles obtained on November 12 we secured eggs on 
November 16. The beetles, together with a number of larvae, wore 
placed in a jar with some sausage and some bits of blotting-paper. The 
eggs were thrust in between the layers of the blotting-paper, the beetles 
apparently preferring a tight crevice. The eggs are pure white, highly 
polished, nearly cylindrical, slightly larger at one end than at the other, 
and are very delicate. They are 2™ long by 0.5™°» wide at the thickest 
end, and are encircled by about twenty shallow transverse impressed 
lines. 

• We are not prepared to say how many eggs are usually deposited by 
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a single female. One feinale which was isolated with a male was ob- 
served to lay seventeen eg^ti before «hedied, and another, twenty-tliree 
eggs ; but this, of course, eaiinot be taken as the full number. Before 
hatching the eggs swell somewhat at the larger end and the forming 
insect is plainly seen through the transparent shell. The eggs hatch in 
from four to seven days. 

The newly-hatched larviB are very pale, almost white in color, are 
furnished with long hairs at birth, and are quite active. In a few hours 
they acquire the normal brownish-gray color and bury themselves in 
their food. They crawl with considerable rapidity, mounting smooth 
surfaces with case, apparently excreting from the anus an adhesive 
substance which prevents them from falling. In the breeding jars, witli 
plenty of food and a constant temperature of from GS^ to 76^ F., the 
larv£8 cast their first skin in from four to nine days, the great majority 
molting at seven days. Under the same conditions the second skin was 
east at from four to seven days, the majority molting at six days; the 
third skin at from three to six days, the majority molting at five days ; 
and the fourth skin at from three to six days, the majority molting at 
five days ; the fifth skin at from five to seven days, and the sixth skin 
at six days. There are thus seven larval stages. 

The fully-grown larva now prepares for pupation, by forming a cavity 
in the substance it was feeding upon, or in any other suitable material 
near by. In the cavity or cell thus formed we find the motionless larva 
in a curved position, loosely covered with bitten off particles of the sur- 
rounding material. Eesting for six days in this position, the last larval 
skin is cast and the pupa state (PI. VL, Fig. h) assumed. Under un- 
favorable, i. e.y winter, conditions (Novemjber and December), the period 
from hatching to the assumption of the pupa state has been as brief 
as forty-five days, and the pupa state has lasted fourteen days. 

From our experience with other species of this family, Dermcstidce, it 
is plain that no general statement as to the duration of th^larva state 
can be made. Under the influence of a very warm temperature, like 
that of Saint Louis or Savannah in midsummer, and with plenty of nour- 
ishing food, we are convinced that it may become only a matter of two or 
three weeks; while, on the other hand, with an insufficient supply of food 
or a lower temperature, it may be extended for several years, as we know 
from our experience with other species of Dcrmestes, and with species of 
the allied genera, Anthrenus, Trogoderma^ Attagenus and Ferimegatoma* 

The work of the larva?, both young and full-grown, in boots and shoes, 
consists in boring round smooth channels in every direction through 
the leather, preferring, as previously stated, the soles and heels. A fa- 
vorite place for entering the shoe is in the angle between the sole and 
heel or in the crevice between the upper and the sole, a crack of some 
kind seeming to be necessary to enable them to get sufficient purchase to 
commence boring. 

The full-grown larva (Plate VI, Fig. 2 6, c) is a thick, hairy, brown 
grub about 13™ long and one-fourth as broad. It tapers somewhat 
from the thorax to the anal end, which is bluntly pointed and armed 
with a pair of thorn-like projections. There is a pale longitudinal stripe 
down the back, and the six true legs are long and strong and of a red- 
dish-brown color. With these it crawls rapidly with a quick, darting 
motion, dragging the hind body on the surface over which it is passing. 
The six posterior joints are each armed above with a transverse row oi 
retrorse thorns, the purpose of which is difficult to surmise, unless it is to 
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protect, when the last skin is cast, the soft pupa in its cell. This be- 
comes the more probable as the thorns occur only on the last larval skin, 
and are not found previous to the last stage, and as the last larval skin 
is pushed, anai: end first, into the opening to the burrow in which the 
pupa is formed. 

The pupa is sometimes found in the larval burrow, but more often the 
full-grown larva leaves the leather and seeks for a crack in the box or 
floor, often burrowing for its length into the solid wood. In the ware- 
houses, where the goods are boxed up in soft wood, the boards are often 
riddled by these burrows made by larvai seeking for safe places for pu- 
pation. This instinct of self-preservation is necessary, as the larvae hav^ 
a fondness for the soft, helpless pupae of their own species, even when 
other and more natural food abounds. The pupa is white in color until 
just before the adtilt insect issues, when it becomes darker. 

The duration of the pupa state in summer is unquestionably shorter 
than we observed it in winter. The closely related Dermestes lardarius, 
according to Dr. Horn,* remains in the pupa state for a period varying 

from three or four days to a week, or even more, depending principally 
upon the warmth of the locality.'' It is probable that about the same 
statement can be made of the species under consideration for the sum- 
mer months. 

The principal occupation of the adult beetle is the propagation of the 
species, yet it also is a leather destroyer, gnawing and scoring the sur- 
face of the boot or shoe, but not burrowing bodUy into its substance. 
The beetles (Plate YI, Fig. 2 x) are sluggisk in cold weather and at 
night, becoming^ aroused and active by light and warmth, flying by pref- 
erence in sunshine, and at other times confining themselves to the use 
of their legs, with which they run very rapidly. Watched in the vivarium, . 
they appear to have a delicate sense of hearing, as on t^ie approack of 
another beetle they will stretch their antennae forward, at the same time 
raising the front part of the body as high as their short legs will allow 
them. They feign death with great success when they cannot escape 
capture in any other way, and will suffer themselves to be handled for 
some time without signs of life. 

The beetle (PI. VI, Fig. 2 fc), varies from 8°»°^ to 12°^ in length. It 
presents superiorly a rather uniform, brownish or grayish-black appear- 
ance, the general color varying somewhat according to maturity. In 
the more perfect specimens the dorsal surface is clothed with very short, 
pale, yellowish, and rufous pubescence. The head and a broad band 
on eacli side of the thorax are more thickly covered with denser and 
longer silver-white hairs, and this last character, together with a minute 
spine at the inner tip of each elytron, are the most superficial distin- 
guishin g characters of the species. The ventral surface is closely covered 
with silvery-white pubescence, as with most of the species of this genus, 
a series of lateral spots appearing dark by the absence of this pubes- 
3ence. Tliese are so distinct in vulpinus that the species was described 
as maculatus by De Geer. The anal segment has, in addition, a large 
iiedial smooth space, and the penultimate segment, in the male, has a 
aiedial smooth space in which is situated one or more minute spinous 
points. * 

LlTiaATION GROWINGt OUT OF ITS BSfJUBIES. 

The following statements in reference to the causes of the suit 
)rought by Einstein's Sons are upon Mr. F. Einstein's authority, and 
-ve give them as such, and without indorsement, because we have not 
leard the other side. 
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In July, 1884, 86 cases of calf boots were shipped by the Common- 
wealth Boot and Shoe Company, of Boston, by one of the steamers of 
the Boston and Savannah Steamship Company, to A. Einstein's Sons, 
of Savannah. They were held at the Einstein's establishment, which is 
exclusively a boot and shoe store, for four weeks, and were returned to 
Boston in August, as it was decided that they did not come up to sample. 
The boots were examined several times while in Savannah, and the last 
time on the day before shipment, but no insects were noticed and no 
evidence of their work ; nor had the beetle been seen or heard of by any 
one in the Einstein's establishment. On their arrival in Boston, after 
a journey of five days (and they may have remained upon the wharves 
of the company at Savannah a day or more before shipment), the boots 
were examined by the president and treasurer of the Commonwealth 
Company, and were then for the first time noticed to be slightly dam- 
aged by insects, of which no one know the nature. On arbitration it 
was decided that they did come up to sample and they were reshipped 
to the.Einsteins, the steamship company giving a clean bill of lading, 
notwithstanding the fact that the invoice stated "damaged by bugs." 

The goods arrived in Savannah the second time during tho first week 
in September, and remained on the wharf four days. Before being re- 
moved they were examined by Mr. E. Einstein and his stockmen and 
the wharf clerk, and were found to bo swarming with adult beetles and 
full-grown larvce» In burrows in the leather were cast-olF larval skins 
of large size, and in burrows in the pine wood of the boxes were pupoB. 
They wore then removed to tho store, and the adult beetles come out 
through the wood of the boxes by the hundreds. The^ were shown to 
H. Meyer Bros., hide dealers, who pronounced them to be genuine 

Hide Bugs." A paste, known as " Peruvian Bug Paste," was applied 
' to the boxes, which were then removed to a warehouse. They were 
examined again two days later and were still found to be "full of bugs." 

They were then thoroughly treated with 20 pounds of pyrethrum 
bought at a drug store, but the effect of the application was not no- 
ticed, as, acting on legal advice, the Einsteins immediately shipped the 
boots to a firm of correspondents in Boston, instructing them to have 
them overhauled, repacked, and reboxed and sold at auction as dam- 
aged goods, making the best disposition of them possible. This was 
done (the steamshij) company on this shipping refusing to give a clean 
bill of lading, but entering the goods as " damaged by hide bugs and 
by the sale the Einsteins sustained a loss of $950, including all expenses 
excepting freight. They then brought suit against the steamship com- 
pany for damages to this amount, claiming that the goods became 
originally infested, by the bugs while in tho company's charge. They 
claim that the company carries on almost every trip large quantities oi 
hides to the Korth j that many of these hides are insufficiently poisoned 
and must be infested by "hide bugs " 5 that in midsummer, with a carry- 
ing trade of this nature, it would be almost impossibleto keep the wharves 
and vessels free from these insects on account of their tenacity of lift 
and tendency to work into cracks and crannies and keep themselvei= 
hidden 5 that their own store is and always has been uninfested; thai 
the insect is not a feather pest in Boston, and that, therefore, the bee 
ties must have made their way into the boxes of boots either while thej 
were upon tlie company's wharves in Savannah, or while they were upoi 
the steamer upon their first return to Boston. 

At the time of the present writing the case has not been decided 
From our knowledge of the insect and from what facts in the case w< 
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have been able to learn, as well as from the history and habits of the 
species, the following conclusions seem justifiable: 

1. Unless careful and thorough examination should prove the con- 
trary, the presumption would be that the insect occurs in the Boston 
factories and warehouses, as no reasons appear why it should not* 

2. Original infection may have taken place either in Boston before 
shipment, upon the original trip from Boston to Savannah, upon the 
wharves, or while the goods were stored in the Einstein establishment. 

3. The exact nature of the damage observed upon the first return of 
the goods in Boston is important, as if there was evidence of full-grown 
larvjB or of pupae, the infection would, presumably, not h^e taken place 
on the first return trip, but must have been prior, notwithstanding the 
supposed freedom of the goods when first returned. 

4. The first infection by eggs and young larvse is not easily detected, 
and a period of at least three weeks must be allowed for the develop- 
ment in numbers of full-grown larvae, or beetles from within the cases. 

5. The leather or boot-feeding habit is exceptional, and our experi- 
ments at Washington indicate that the larva forsakes leather for most 
other animal substances. The inference would, therefore, be that the 
insect would not readily, either as larva or beetle, forsake hides to en- 
ter cases of shoes, t. c., that the damage would be of slow development 
rather than sudden. 

REMEDIES. 

When this insect has already made an entrance into cases of boots 
and shoes it will not be a difficult matter to destroy it by a proper use 
of bisulphide of carbon. Of course it wouid be preferable to thor- 
oughly overhaul the contents of each box and to treat the boots found 
to be infested, with benzine or some other efficacious insecticide, but 
where this cannot be done without too great expense it will probably 
suffice to open each case and place an open saucer of the bisulphide on 
top of the contents. The liquid will volatilize and the vapor will sink 
down through the mass if the box be tight, and will kill the insects in 
their burrows. 

A preventive, however, will be of greater importance than a remedy 
in this case, and of prime importance in the more Southern manufac- 
tories or in such warehouses as store both leather or dry hides and 
shoes. In many manufactories must occur such breeding places as the 
one which was found in Mr. Meier's establishment in Saint Louis. All 
through the late spring and summer the clippings and scraps from the 
workshops were gathered up day after day and dumped in a conven- 
ient place in the cellar, there to await the starting of the furnace fires 
in the autumn. By the time it was convenient to burn it this mass of 
waste leather was swarming with insects and large numbers of the 
quick-moving beetles inevitably escaped and lived to perpetuate their 
kind in all parts of the building. 

Such breeding places without doubt exist in almost every manu- 
factory, and should be looked for, their living contents destroyed by 
kerosene, and then the whole pile should be burned. In Southern 
establishments, where this insect is known to exist, there will be no 
escape except in great care and excessive cleanliness. Scrap leather 
should not be allowed to accumulate in any part of the building, and 
all hides brought in should be examined and poisoned on arrival. Fre- 
quent examinations of stock on hand should be made if there is any 
reason to suspect the presence of the beetle. With such precautions 
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the damage of the Leather Beetle to boots and shoes can be avoided in 
the manufactory. 

In the case of transportation of made-up leather goods by transpor- 
tation companies which also carry hides, it devolves upon such com- 
panies to exercise the same degree of care and cleanliness, as tbey nre 
otherwise liable to lay themselves open to damages payable to the own- 
ers of the more expensive goods. 

DESCRIPTIVE. 

We have already indicated the character of the egg and the dis- 
tinguishing characters of the mature beetle. The pupa (PI. YI, Fig. 
h) will be found to possess no characters of value to (Jistinguish it 
from that of allied species. It is very difficult also to separate the 
larva from that of other closely-related species; nor have the species of 
the genus been sufficiently well studied or described in the adolescent 
states to enable us to point out what differences there may exist. As a 
beginning in this direction, and because no detailed description of this 
larva has been published, we append one : 

Dermestes vulpinus. — Mature larva. — ^Average length, 14"^™ ; greatest diameter, 
3"™. Suboylindrical, tapering botli ways, but more suddenly posteriorly. Color 
above at the interstices luteous-brown, the homy plates polished, deep chestnut- 
brown ; a medio-dorsal, rather broad line. Vcntrally pale yellowish-white, except 
posteriorly, where, from joint 6, the dark color of the superior surface incloses the 
spiracles and then extends more and more beneath until from joint 10 to the pseudo- 
pod the whole inferior surface is more or less brown. Legs yellowish-brown, with 
dark- brown cliitinous pieces around exterior of base and on the trochanters. Pro- 
thoracic spiracles ou a lateral fold between joints 1 and 2, and four times as large as 
the others. First and second abdominal spiracles easily detected by virtue of their 
being upon the white ventral ground, the others obscured by being within the brown 
posterior shade. Head above dark chestnut-brown, opaque, roughly and irregularly 
punctate, with numerous small tubercles that give rise to hairs. Between the an- 
tennre, and about equidistant from them, are two wart-like protuberances. Trophi 
(PI. VI, Fig. 2 e) light brown, except the mandibles and the rather prominent ocelli, 
which are black ; a space around the ocelli, connecting with an anterior border and 
with the medio-dorsal line, is light brown; ocelli, 6; autennte short, 3-jointed, second 
joint longest; mandibles robust, with three sharp teeth at their tips, which are 
strengthened by thick, cliitinous ribs; maxilla) (Fig. 2,/) short, with two terminal 
lobes, of which the interior one is a corneous hook; maxillary palpi very short, 3- 
jointed ; labium (Fig. 2, g) quadrate, corneous, with short, S-jointed palpi^ Joint 1 of 
body is as long as 2 and 3, and it is also distinguished by lacking the elevated ridges ; 
its whole surface is dotted with small piliferous tubercles, which are much more 
prominent near the lateral and the anterior margins. All joints possess a straight 
row of tubercles along the posterior margin (PI. VI, Fig. 2 d) ; the hairs arising 
from them are very long and directed posteriorly ; also six elevated, transverse-diag- 
onal ridges, from which arise from six to eight coarse, bristle-like hairs, which are 
movable. Joints 7 to 12, inclusive, differ from the others by each possessing in ad- 
dition at tlieir anterior margin a sculpture of teeth-like elevations, varying in num- 
ber from fifteen to seventeen, and pointing backwards. Besides the liairs alreadj^ 
mentioned, which are dark-brown on the upper surface, there are many much finer 
hairs, which arise from smaUer tubercles scattered all over the space between the 
definitely arranged ridges. The eleventh joint is further distinguished by the pos- 
session of two stout and pointed horns, directed backwards and curved upwards at 
their tips. The very small terminal subjoint, clothed with but a few long hairs, is 
retractile, and is used with its extensible sticky anus as a pseudopod. All the early 
larval forms are very similar. When born the larva is almost pure white, with light 
brown hairs ; this color rapidly changes within a few hours to the normal dark-brown, 
with paler, medio-dorsal stripe. 

The differences between the young and adult larvae may be formulated by stating 
that the more immature larva) are somewhat paler, are clothed with comparatively 
longer and finer hairs, and principally so on the posterior joints, and lack the peculiar 
sculpture of teeth-like projections upon the posterior joints 7 to 12. This sculpture 
first appears with the sixth molt or in the last larval stage. 
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THE GAEDEIT WEB-WORM. 
{Eurycreon rantalis, Guen.) 
Order Lepidoptera; Family PYRALiDiE. 
[Plate VI^ Fig. 3.] 

Perhaps the most marked insect outbreak of the year has been the 
appearance of Exiycreon rantalis over a large area in the five States of 
Texas, Missouri, Kansas, J^Tebraska, and Arkansas, and also in the In- 
dian Territory. It has attracted a great deal of attention, and the dam- 
age done has been very great. The principal crop to suffer was corn, 
and a replanting was necessitated in many instances. The general corn 
crop for the year, as statistics show, has been larger than ever before, the 
acreage having been widely extended ; but the yield per acre in the States 
named was reduced, owing, largely, to the operations of this insect. 

Eurycreon rantalis is quite a wide-spread species, occurring all over 
the United States. It has been captured in South America, and the 
original description of the species was from a specime;i from Monte- 
video. It is also a very variable species, and has been variously de- 
scribed under the names of crinisalis by Walker,* of communis by 
Grote,t and of occidenialis by Packard 4 It is referred to the genus 
Nymphula by Guenee, and Scapula by Walker, but properly belongs to 
Lederer's more restricted genus Eurycreon. 

The moth (Plate YI, Fig. 3) has an average expanse of 18°^™. The 
general color is either orange or reddish-yellow inclining to buff, or more 
commonly a lighter or darker shade of gray, having, in certain lights, 
either a copperish or greenish reflection very similar to that on the well- 
known Cotton Worm Moth {Aletia xylina). The characteristic markings, 
as shown in the figure, are tiie darker reniform and orbicular spots 
with a paler shade between them ; two irregular transverse pale lines, 
generally relieved by darker shade, most intense posteriorly on tlie an- 
terior line and basally or interiorly on the posterior line. The terminal 
space may be either paler or darker than the ground color. The mark- 
ings are very variable, however, dark specimens {rantalis) having them 
all well defined, paler specimens (communis) less so, while in others 
(cririisalis [crinitalis, Led.]) the anterior line and inner portion of pos- 
terior line may be lacking. JDasconaliSj Walker, is probably but a dark 
specimen and should be added to the synonymy. 

The larva, which seems to have been unknown prior to 1873, when we 
made manuscript notes and descriptions of it, is also somewhat varia- 
ble in color, being either pale or dark-yellow or even greenish-yellow. 
It is marked with rather distinct jet-black piliferous spots, as illustrated 
in the figure. In the better-marked specimens there is a quite distinct 
pale double line along the middle of the back and a single one at the 
lower side. The piliferous spots are also more or less distinctly re- 
lieved by a pale border. 

The pupa (PL YI, Fig. 3 d) is of the normal brown color and charac- 
terized by the tip of the body having two prominences, each furnished 
with three stout short spines. 



* List of Lep. Ins. in Brit. Mns.^ part xviii, Pyralides, p. 798 (1859). 
t Canadian Mntamologiat, vol. viii, p. 99; May, 1876. 
t Ann. Lyc. Kat. Hist., 1873^ p. 261. 
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FORMER INJURIES. 

This species has not before been prominently treated of as a wide- 
spread injurious insect, though'it has done a certain amount of damage 
in times past. In 1873, we observed it feeding in great numbers for 
miles along the Keosho Valley, in Southeastern Kansas, skeletonizing 
the leaves of Helianthus, Ambrosia, Amaranthus, beets, potatoes, and 
other garden plants. 

In June and July, 1880, it again appeared in injurious numbers in 
parts of Kansas, and Prof. F. H. Snow wrote a short account of it for 
the issue of the Lawrence (Kansas) Daily Journal, of July 28, 1880 (re- 
printed in Psyche, III, p. 127), in which he gave a short description of 
the larva, and stated that it fed on sweet potato, alfalfa, beets, peas, 
Pig-weed {Amarantus)^ and Purslane (Portulaca). 

According to a correspondent of the Department in Keno County, 
Kansas, it was extremely injurious in his locality in 1880 to sorghum, 
corn, millet, and garden vegetables. 

After its occurrence in 1880, Prof. E. A. Popenoe,of the Kansas State 
University, published an article in the Second Quarterly Eeport for 
1880 of the Kansas State Board of Agriculture, which gives the best 
published account of the insect up to that time, and in which the larva, 
pupa, and imago are described with sufficient care to obviate further 
detailed description here. The cremastral characters of the pupa (PI. 
YI, Fig. 3, e) which we have indicated, are characteristic, and any fuller 
description of the larva should be comparative, and especially with 
other aUied larvae like that of Botys marculenta, (3r. and E., which very 
closely resembles it. 

June 27, 1881, we received two larvse of rantalis from Mr.W. 0. Lang, 
of Maiden, Mo., with the statement that the species did great damage 
to Cotton, and the same month it was received from Lamar, Mo., as 
damaging corn and garden crops. 

One of our correspondents, Mr. W. G. Eobinson, or Eosston, Cook 
County, Texas, more observant than others, has noticed the same worm 
for the last ten years in his county, where he states that it appears 
yearly to a limited extent, feeding principally on the " Kerless" weed 
{Amarantus)j but that 1885 was the first season in which he had known 
it to do any damage to the cotton crop. 

LOCALITIES OF DAMAGE IN 1885. 

The first report of damage done by this insect the present year was 
received June 22, from J. M. Altoffen, of Independence, Montgomery 
County, Kansas, and from that time until late in July we were in con- 
stant receipt of letters concerning it. Specimens were received from 
the following localities : Texas : Cook, Erath, Denton and Hopkins Coun- 
ties; Arkansas: Crawford County : ilfmoi*ri; Jasper and Vernon Coun- 
ties; Indian Territory: Colbert and Econtuchka, Seminole Nation, and 
Vinita, Cherokee ISTation ; Isfebraslca: Lancaster County j Kansas: Cow- 
ley, Montgomery, Coffey, Labette, Cherokee, Crawford, and Neosho 
Counties. Prof. F. H. Snow, in the report of the Kansas State Board 
of Agriculture for the month ending June 30, 1885, states that no less 
than thirty-five counties reported more or less damage from this insect. 
Those reporting the heaviest damage were all situated in the south- 
eastern quarter of the State, and were, excluding the seven already 
mentioned, Allen, Bourbon, Chautauqua, Elk, Greenwood, Harper, Har- 
vey, McPherson, Eeno, Sedgwicjf, Sumner, Wilson, and Woodson, thir- 
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teen in all. The remaining fifteen, which reported slight damage, were 
Anderson, Barber, Butler, Chase, Ellis, Finney, Ford, Lyon, Marion, 
Pawnee, Pratt, Rice, Saline, Stafford, and Wyandotte. 

FOOD-PLANTS. 

There is no question but that the preferred food of this species is the 
foliage of plants of the genus Amarantus, called in different parts of the 
country Amaranth, Pig- weed, and Careless weed (cori^upted into " Ker- 
less weed " or Karless weed"). This was very noticeable in our obser- 
vations of 1873, and its next preference seemed to be Purslane. Pro- 
fessor Snow also mentions Lamb's Quarter (also called "Pig- weed " Che- 
nopodium), as a favorite food-i)laut. Prof. C. E. Bessey, writing from 
Lincoln, Nebr., August 11, mentioned an unusual abundance of these 
larvflB upon Ainarantus retroflexus and A. blitoides. Another correspond- 
ent mentions finding them the present year upon the common Cockle- 
burr {Xanthium strumarium), but this was probably due to their exces- 
sive abundance and want of proper food. This also is probably the case 
with the common Burdock {Bumex), which is mentioned by another cor- 
respondent. Professor Popenoe {loc. cit) mentions,' among the weeds 
injured, Amarantus alba^ Chenopodium albuTtiy Ambrosia trifida^ Apocy- 
num cannabinum^ and Orindelia squarrosa. Ho also mentions the fact 
that they injured a bed of scarlet verbenas. 

The cultivated plants injured during the year, according to our own 
correspondents, are as follows : Corn, cotton, cabbage, cucumber, melon, 
squash, pumpkin, sweet potato, Irish potato, egg-plant, tomato, beets, 
bean, pea, red clover, alsike, alfalfa, orchard-grass, timothy, meadow 
oat grass, millet, and apple-tree leaves. 

Thus it appears to be able to feed on almost any plant commonly 
grown in truck gardens, and upon a variety of forage plants. No one 
has mentioned, in fact, any plant upon which it will not feed. Profes- 
sor Snow, in the article just cited, gives the following food-plants ad- 
ditional to the above: Flax, tobacco, sugar-cane, castor beans, lettuce, 
and onions. 

The species has been very generally referred to as the Web-worm,'^ 
but as this is a very comprehensive term, we have called it the " Garden 
Web-worm," as a means of distinguishing it from the many other Web- 
worms, most of which, however, occur on shrubs and trees. 

HABITS AND NATURAL HISTORY. 

The full natural history of the species has not yet been made out. 
The eggs have not been described, the method of hibernation is not 
positively known, and the number of annual generations has not been 
carefully determined. Some of these gaps we would have endeavored 
to fill up the present year but that we were much away from the office. 

Number of annual Generations, — From our own observations and from 
what we have been able to learn from our correspondents, the first 
brood of moths is noticed from May 1 to May 7 in Texas, from May 20 
to May 25 in Missouri, and from May 20 to June 6 in Kansas. If, as is 
altogether likely, the insect hibernates as a moth, then this May brood 
may be considered as a second brood of moths, and as the adult off- 
spring of the hibernating individuals. The larvae of the May brood of 
moths are noticeable (t. full grown in numbers) from May 25 to June 
1 in Texas, from June 10 to June 18 in Missouri, and from June 7 to 
J une 15 in Kansas. Another brood of moths (the adults of the destract- 
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ive brood of worms) was noticed June 25 in Texas, July 10 in Missouri, 
and July 1 in Kansas. The offspring of this last (third) brood of moths 
were nowhere noticed as injurious. 

The worms were reported in small numbers July 15 from Kansas. 
August 11 full-grown larvce were received from Nebraska, from which 
State they had not before been reported, and it is possible that these 
individuals were tbe offspring of a fourth l3rood of moths. More proba- 
bly, however, circumstances being apparently less favorable to their 
rapid increase, they were the retarded third brood of worms. 

The statements which we have just made have only a general bear- 
ing, and the same confusion of generations was noticed, in all localities 
where the insect occurred abundantly, which is always noticeable in 
the undue development of any species. Larvae of all sizes were work- 
ing together in Texas, and what we take to be the third brood of moths 
was flying before many of the second brood of larvse had ceased to 
work. From the facts at hand it may be safely concluded that there 
are normally four or five annual generations, and possibly one or two 
more under favoring circumstances. Dr. J. J. Kackley, of Chetopah, 
in writing to Professor Snow, says: " * * * But few of the webs 
contain more than one inhabitant. I, therefore, do not think they are 
gregarious in their habits, but the force of numbers drives them to 
limited space. The wheat and oats appear to be exempt from their 
ravages, and this may be accounted for in consequence of the blades Jit 
this time being well lifted from the ground, as they are rarely found 
feeding upon the leaves of plants more than 12 or 15 inches from the 
root. When the top of the corn-plant is above this height the central 
portion escapes, and the worms confine their mischief to the lower 
blades of the stalk. These lose their green luster and wither, remain- 
ing sickly and pale; but at the same time the head is pushing forward 
in vigorous growth, and does not succumb to death like the younger 
plants of smaller stature. * * * 

Professor Popenoe gives the following account in the 1880 article al- 
ready cited : 

" The following points in its history are the partial result of my study 
^ of this insect. Although I made careful search for the egg, I failed to 
discover it in situ, but it is without doubt deposited on the lower side of 
a leaf, or low down among the bases of a cluster of leaves, as newly- 
hatched larvse are found in both these situations, from which they soon 
wander to other parts of the plant. As soon as it [the larva] begins to 
move about, it begins to spin the web, and this is increased in extent 
as the movements of the larva are extended. It is very active in all 
stages of growth as a larva, and springs aside quickly when touched, 
sometimes throwing itself into a coil, but more often running rapidly 
away. At least in early life, the larva, when thrown off a leaf, will 
hang by a thread of silk. In case a single leaf is of sufficient size, as 
in the sweet potato, the well-grown larva is generally found on the up- 
per side, in a shelter formed by drawing partly together the edge of the 
leaf by the silk of its web. In this shelter it is usually found at rest 
during the day, hanging by its feet, back downward, to the lower sur- 
face of tho web. In other plants, several leaves may bo drawn together 
for a place of concealment. If, indeed, the larv£o are not partially 
gregarious, they are at least not disturbed by proximity to each other, 
as several may be found, at times, in a common web, although I believe 
this is exceptional. As they are forced to move to new parts of the 
plant for fresh food, their webs are extended, until finally the entire 
plant is covered. The young larvae devour omy the surface and sub- 
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stance of the leaf on the side where they are, leaving the veins and the 
opposite epidermis untouched, produeiug a ^skeleton' leaf. As they 
grow older, however, they devour all portions of the leaf, and often eat 
also the petioles and tender stems. Opportunity has not been given 
to determine the exact length of the larval life of this insect, but judg- 
ing from observations made, this cannot greatly exceed a week. Par- 
ties living in the region where the insect was i)resent in great numbers 
give ten days as the length of the time in which the chief destruction 
was accomplished." 

On attaining its full growth the worm spins up, amid the d6bris on the 
ground at the base of the i^lant, in a delicate brownish cocoon of irreg- 
ular shape, and transforms to pupa, in which state it remains from one 
to two weeks. 

NATURAL ENEMIES. 

There is little to say under this subhead. From our correspondents 
it would appear that an occasional lady-bird (specie.^ not determined) 
destroys it, while various ground-beetles (genus Harpalns and Calosoma) 
also feed upon it. rrotc^sor Popenoe {loc. cit,) states that he has bred 
a Tachina froDi it, and is under the impression that this parasite is or- 
dinarily present in suflicient force to be a considerable check upon the 
increase of the cateri)illai'," as he had seen frequent evidence of the lat- 
ter being xiarasitized. For the rest, it will find enemies in all the com- 
mon predacious insects in the regions where it abounds. The insect is, 
also, less abundant where poultry have the run of the garden. 

REIVIEDIES. 

The only remedies that seem to have given satisfaction (though there 
is abundant opportunity for further experimentation) are the arsenical 
poisons. Of these Lojidon purple and Paris green are the chief forms 
used, the former being the cheaper and preferable on account of its 
color. AVe understand that it can be readily obtained in accessible 
towns in Kansas for S?^ cents per pound by the barrel. This poison can 
be distributed in any one of the various ways that have been described 
in our several reports. The method most satisfactory and the particu- 
lar method will depend on the particular crop to bo protected. In broad 
grain and cotton fields, where the exigencies of the case warrant the 
expenditure, there is no better method than by the use of the barrel or 
tank pump, with the cyclone nozzle, figured and described in our re- 
ports for 1881-'83, and 1883. A simpler method is to mount an open 
barrel in a cart and employ one or two men with a fountain or aqua- 
pult pump to spray broadcast on either side. A greater amount of 
ground can be gone over in this way than in any other, and if care be 
taken to use sufficiently fine spraying-nozzles, that will not clog, this 
method will give great satisfaction as being, all things considered, 
the cheapest. In limited areas or gardens the poison may be sifted dry. 

The fact that the worms surround themselves with more or less of a. 
web does not in the least protect them from the i)oison, and they are 
readily killed, as shown by the results of experiments tried in Kansas 
this season. We may quote, as an evidence of the good to be accom- 
plished by poisoning in the simiDlest and crudest way, from an article 
by M. E. Grant, of Crawford County, Kansas, republished from the 
Girard Press in the Keport of the Kansas State Board of Agriculture 
for the month ending June 30, 1885, p. 17 : 

We have learned this morning of a plan used by one of our enterprising farmers 
of this locality to kill these pests. He is using Paris green, dissolving it in hot water, 
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and applyinf? it with an ordinary sprinkler. The proportion ho uses is aboat a table- 
spoonful of Paris <^reon to ono-half gallon of water. Yesterday he had nine men at 
work in his field with sprinkliug-pots, and they went over about 50 acres of corn, 
lie has one nian drive through the field with a water-tank or barrels of water in a 
lumber wagon, and the rest of the men with sprinkling-pots to sprinkle each hill with 
this solution of the X^aris green. He puts sealing-wax on the sprinkler of the can, so 
as to close up all the holes except about a dozen in the center, thus avoiding a waste 
of the solution on too much of the ground around the hill, and throwing the stream 
directly on the plant. He tells us that this plan is very successful, and kills most of 
the worms within a half hour after it is applied, and what few worms are left api)car 
lo discontinue their work. 

A simple method which was put into operation by one of our corre- 
spondents, Mr. Jacob Nixon, of Kellogg, Cowley County, Kansas, and 
which might i)rove of some avail where the worms are numerous, is de- 
scribed as follows : 

I attached a crackcr-box lid to the forward cross-piece on my cultivator frames 
by wire and staples, forming a hinge. This is raised by the com, and, swinging, 
strikes the next hill in a nearly vertical position, jarring the worms to the ground, 
where they are covered by the dirt. I did not stop to see whether the larger ones 
burrowed out, but I know that I cleaned them out fast. 

THE DAEK-SIDED CUT-WOEM. 
{Agrotis messoria, Harr.) 
Order Lepidoptera ; Family KocxutD^. 
[Plate Vn 5 Fig. 1.] 

INJURY TO ONIONS— NEW HABIT. 

This insect was treated of in our last annual report (p. 290) under the 
general head of Cabbage Cut- worms, and is here refigured and men- 
tioned because of its appearance the past summer in enormous numbers 
in the onion fields of Orange County, New York. 

Our first intimation of the existence of this pest was through letter 
and specimens received June 11, from Hon. G-. W. Greene, of Goshen, 
in which he stated that the worm was destroying the onion crop in his 
vicinity and threatened extinction to a large and growing industry. 
The annual value of the crop in the vicinity of Goshen alone he stated 
to be half a million dollars. 

Mr. John B. Smith, and Mr. Thomas Bennett, a practical gardener of 
Newark, whom we had engaged for a short time to perform certain prac- 
tical experiments with insecticides, were sent to Goshen to. study the 
facts and surroundings, and in obedience to a request from Mr. Greene 
we sent him a letter for publication giving him such knowledge as we 
then possessed on the subject, and quoting our general recommenda- 
tions for the destruction of Cut-worms, as given in our last annual re- 
port (pp. 298-300). 

HABITS AND NATURAL HISTORY. 

It will be seen from what we stated of this insect in our last annual 
report (p. 290) that it is a very wide-spread species, occurring from the 
Pacific to the Atlantic, as far north as Quebec and as far south as Mis- 
souri, and that so far as we then knew, it had the normal habit of the 
group, i, e,, was single-brooded, the moths occurring during July and 
August, after a duration in the pupa state of a month or more. This 
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account of its natural history was based upon observations made in Illi- 
nois and Missouri, and we were much interested in ascertaining whether 
there would be any departure from these habits in Kew York, especialJy 
in reference to the species being single or double brooded, as much of 
the efficacy of any practical recommendations would depend upon the 
local facts. 

We therefore made every effort to ascertain the facts in the case, and, 
on the supposition that there might be a second generation of worms, we 
liad Mr. Smith pay two other visits to Goshen, one early in September 
and one early in October, with a view of making additional observa- 
tions. Our office notes show that nearly full-grown larvas were received 
from Goshen on June 18 and 26, from the onion patches, and that addi- 
tional larvce were received July 24 and 30 from Trenton, IT. J., where 
they had been feeding on cabbage. 

The moths from the first lot of larvaj (from Goshen), issued July 25, 
20, and 29, while those from the second lot (from Trenton) made their 
appearance August 11, 17, 18, and 28. A few pupa?, obtained the first 
week in September, gave out the moths September 8, 9, and 10. This 
corresponds very well with our previous experience, the more northern 
latitude accounting for the somewhat later appearances in New York 
than in Illinois and Missouri. 

At Goshen all the larva3 had apparently transformed by September 2, 
the date of Mr. Smith's second examination. This second visit was 
undertaken in consequence of a report that a second brood of worms 
had made its appearance and was damaging the neighboring oat fields ; 
but, as it turned out, this report arose from the presence of the Army 
Worm {Leucania unipuncta) in the oats. The onions had ripened and 
were largely gathered, many fields having been replanted in corn, oats, 
or turnips in consequence of the damage done to the onions by the 
worms. A more careful search through the onion fields showed no 
traces of the eggs, larvse, or moths, but by digging he found a fewpupco 
inclosed in earthern cells some 4 inches below the surface of the ground. 
They were VQry scarce and he found no empty shells to indicate that 
they had been more abundant. The probabilities are that a vast ma- 
jority of the larvae fell a prey to Tachina Hies, tlie eggs of which were 
noticed on a very large proportion of the larvse in June. 

A further examination at the beginning of October failed to reveal 
any traces either of eggs, larvre, pupai, or moths in the vicinity of the 
ravaged onion fields, save a few empty pupa) shells in the same locality 
where the jmpae were found in September. There had been at this time 
a frost severe enough ,to form ice, and it is safe to presume that the 
season for the development of the species had at that time ceased. 

From the experience of the year it is evident to our mind that there 
was no second generation, and that, therefore, the previous observa- 
tions in the West have been confirmed on this point. Both Mr. Smith's 
examination and our own office notes are entirely negative in throwing 
further light on the method of hibernation, and, as we know from our 
former experience that the full-grown larvae are found early enough in 
the season to injure the buds of fruit trees — the best evidence that they 
have hibernated — and as the larval hibernation is by far the most com- 
mon among the Cut- worms, we are still of the opinion that the species so 
hibernates as a rule, even in New York State. 

This does not, however, preclude the hibernation of some of the later- 
developed moths, and the fact that neither moths, eggs, nor young larvie 
were found in October must, we think, be explained on two grounds, (1) 
either limited and insufficient search, or (2) their occurrence iu adjacen% 
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localities or on other plants. There are no fixed rules which can always 
be depended on in the life habits of these insects, as exceptional occur- 
rences, such as this wide-spread injury to onions around Goshen, are very 
probably due to exceptional conditions. Thus, while the normal habit 
may be to hibernate in the larva state, exceptional climatic conditions 
may bring about an exceptional hibernation of the moths. This would 
seem to have been the case in this instance, more especially as the laud 
ill which they occurred has for the last few years been planted to^onions 
season after season. Unless the onion fields were allowed to get quite 
weedy in the fall (which is not the case) the larvae could not well develop 
so as to hibernate in any quantities in the field, and the methods of cult- 
ure, as well as the condition of the larvse in June and their absence in 
October, all point to spring hatching. The worms had not been seen be- 
fore, and the moths most probably concentrated on the fields in the 
spring. We have, however, no records of captures of the moths later 
than September 10. 

We regret not to be able to give a description of the eggs or of the 
place of oviposition, but it is not at all improbable that they are laid 
on many different plants or even upon shrubs which the larvse, on hatch- 
ing, abandon. 

REMEDIES. 

In our last report the subject of remedies for Cut-worms was considered 
in a general way as applying to all of the species there treated of, and in 
this particular case, the circumstances being more or less peculiar, our 
general recommendations must be somewhat modified to suit. We have 
said nothing about the peculiar conditions connected with this Goshen 
outbreak, nor have we mentioned the remedies tried by the onion-grow- 
ers, as these are described both by Mr. Smith and Mr. Bennett in their 
reports, which follow. 

We believe that the crop can be grown successfully even in a marked 
cut- worm season by adopting the following measures : 

As a preventive wo would treat the land early in spring with a 
mixture of lime and ashes (preferably wood ashes). This mixture should 
be spread lightly over the land, after plowing, and harrowed in. 

If, after the seed is sown and the plants have begun to come up, the 
worms still appear and threaten damage, we would employ the poisoned 
ball system described on pages 299 and 300 of our last annual report. 
This, in brief, consists in placing along the rows, at a distances of 15 or 
20 feet apart, small bunches of fresli cut grass or other green plant (cab- 
bage leaves where available), which have been previously sprinkled with 
dilute Paris green or London purple. By this means nearly all of the 
worms can be destroyed with a minimum of trouble. 

If, as is very improbable, the worms should still appear in great num- 
bers, by migration from surrounding fields, we would sprinkle the fields 
at night, while the worms are at work, with a dilute emulsion of kero- 
sene. Mr. Smith shows that pure kerosene has been tried at Goshen 
with the eliect of killing the worms and simply blackening, but not 
killing, the onion tips. We are not satisfied, however, that the free 
use of pure kerosene would not seriously injure the plants, and we 
recommend instead an emulsion as being safer and much cheaper, while 
just as effective in killing the worms. The kerosene is emulsified with 
soap or milk in order that it may be readily diluted with water. Foi 
the proper preparation and application of the emulsion a good force- 
pump is needed, but beyond this no apparatus is necessary. The best 
|Drmula for this preparation is that given on page 331 of our last annual 
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report. There is little doubt but tliat by a thorough spraying of the 
fields at night with this mixture the worms can be destroyed by whole- 
sale. It should be used most thoroughly at the points in the field 
where the worms are first noticed to work, and from which they spread 
to surrounding portions. The first appearance should be watched for 
with the greatest care, and should be followed by the most energetic 
cllbrts to destroy them. 

We now give the reports submitted by Mr. Smith and Mr. Bennett, 
premising that in the case of the latter gentleman we do not indorse all 
of his suggestions, but give them for what they are worth as coming 
from a practical gardener. As will be noticed, these suggestions are 
not supported by any evidence of actual experiment in the onion fields. 

RErOKT OF JOHN B, SMITH. 

June 18, 18S5. 

Dear Sib: In pursuance of your letter of instructions of tlio 15tli instant I went to 
Goelien yesterday. I had notified Mr. Greene^ who met me at the depot, and piloted 
me around among the farms most infested. 

Onion farming is here carried on extensively in low meadows, drained 8wamx> land, 
and the like, and several hundreds of acres form one vast onion field. The persons en- 
gaged in onion farming are largely small holders, cultivating 1, 2, or 3 acres, or 
thereabouts, and dependent upon this crop for support. The crop requires constant 
care, hut no severe labor, and the whole family, from the baby uj), turn out to help. 

Looking upon this vast field from a ridge, it appeared beautifully green in places, 
variegated by ugly bare patches, sometimes an acre or two in extent. These patches 
represent the work of the Cut- worm, of which I sent you a largo number of specimens 
by yesterday's mail. 

Everywhere through the fields were- men, women, and children, engaged, as inves- 
tigation proved, in hunting Cut- worms, and with such success that three little girls 
liad picked in the morning a three-quart pail full. In one spot, less than 15 inches 
square, I saw 40 full-grown larvas taken, and, while they are not everywhere so abun- 
dant, yet one could gather half a dozen by simply turning over the earth for a short 
distance along a row. 

There is only one species. The diiference in size, difference in color at various stages, 
and difference in habit at different periods of growing led to the idea that more than 
one species was engaged in the work. I ascertained by inquiry from several farmers 
that the larva appeared some two weeks since, or as soon as the onions had fairly 
started, and were, when noticed first, between one-fourth and one-half an inch in 
length — ^most of them nearer to the latter measurement. At this period of their lives 
they were difl3.cult to distinguish from the earth in which they hid ; but early in tho 
evening they came out, climbed to the tops of the stalks, and ate, downward. They 
were in such numbers that one man said he was fairly discouraged looking at them. 
There was a larva to every stalk, and sometimes more than one. Curiously enough few 
tried poisons, but every one turned out what force he could muster, and all ni^ht long, 
by the light of lanterns, gathered CuT-worms. As the worms increased in size, they 
ceased climbing and cut off the stalk at the surface ©f the ground ; this change of 
habit is very easily explained by the fact that the slender onion stem would not bear 
the weight of a fat grub. Still, with all their exertions, the farmers did not succeed in 
subduing the enemy, and many small farmers lost their entire crop, a loss of some $200 
to the acre. It was observed that the insects started from centers, and spread in 
every direction from those points. Some genius noticed this, and advised isolating 
these patches by ditching. This was tried and proved successful to a great extent 
where the sides of the ditches were made perpendicular. The earth is friable, and the 
insects could not get out of a ditch 12 inches deep. Some patches were saved in this 
way , others had already been invaded and were destroyed. Some few escaped alto- 
gether, but these were few indeed. I noticed also that weedy fields were less injured 
than clean fields, probably because, there being a greater abundance of food, the dam- 
age to the staple was less severe. The onion is easily run out by weeds, and growers 
keep their fields as clear of these intruders as they possibly can. The cleanest fields, 
however, suffered most, because there was nothing to eat save onions, and strong fla- 
vor was no objection to the worm. 

A few experiments looking to their destruction had been made. One man used Paris 
green, but without much success, because tho oniou offers very little surface for an 
adherence of the poison. Another used pure kerosene, applying it to six rows by 
brushing the tips with a brush dipped in the oil. He gathered grubs from other por- 
tions of histoid ujntil 4 a. m., then examined these six rows and found nothing on 
'iiem, but larvaB between the rows, lying on their backs, apparently gasping lor 
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"breath. Next day he saw nothing of these same larvae, and he gave np the experi- 
ment. The kerosene blackened the onion tipa, hnt did not aifect the plant other- 
■wise, and J was assnrod that even pure kerosene might be applied with safety to tlie 
plant. This seems to indicate a remedy, for kerosene applied with a sprinkler wbon 
the worms are young and climbing (in the night, of course) would kill the vast ma- 
jority of them. I tried the elfect of the oil on a few specimens, and find its action 
rai)id and comx)lete, even on the full-grown larva. The younger generation would 
doubtless be still more susceptible. Not the onion alone" suffers from the attacks of 
this insect ; it is everywhere, on all crops, though nowhere so abundant as on the ouion 
meadows. The specimens sent yon will enable you to determine if the species is 
known; if not, there are sufficient to rear. I have kept none but a few alcoholic 
specimens myself. I found in the fields a single larva parasitized, and 8(3tu1 tou 
the parasites. The farmers are scared, for it moans distress, and, to some, absolute 
poverty. I gave them such encouragement as I could, and made such suggestions as 
I could for the destruction of the worms. Still, the damage has been done, and prob- 
ably a few days more will witness their transformation into the pupa state. 

Last year they appeared in the fields in some numbers, but .created no alarm and 
did no very great damage. 

Some parts of these fields are also infested w^ith the larva of an Onion-fly (Antho- 
myia)^ but this damage they can stand. Nearer to Turner's, some 6 or 8 miles from 
Goshen, the fiy is said to bo more destructive than the Cut-wonn. 
Very respectfully, 

JOHN B, SMITH. 

Prof. C. V. Riley, 

17, S, Entomologiat^ WaaUngionf D. C, 

REPORT OF TnOMAS BENNETT. 

Sir : On the 22d instant, by your advice, I went to Goshen, Orange County, Now 
York, to see what I could do in the way of killing the Onion Cut-worms which are 
doing so much, damage there at present. As you directed, I called on Mr. Robert 
Young, who lives in the infested district. 

This place is called Durlingville, and lies about 4 miles southwest of Goshen. The 
onion district is a large, almost level peat bog, nearly surrounded by hills, about IJ 
miles long and about the same in width. The public road passes nearly through the 
center, and soon rises and passes over a low hill or bluff which gives a beautiful view 
of the surrounding locality. This peat bog is variously stated at from 7 to 10 feet 
deep, and in some places much more, and was formerly almost covered with water, 
which gave it the name of the "drowned" lands ; but by a system of ditching it has 
been dried and found to contain the elements of great fertility, not only to farm but 
also to garden crops. . 

These lands were formerly owned by a few persons, who disposed of them to a col- 
ony of poor people, who purchased a few acres according to their means. Among 
the former land-owners is Mr. Robert Young, who lives upon this bluff, a kind ol 
jpaterfamiliaa to the colony. 

So far they have found tho onion a very profitable crop, and for several years have 
grown it almost to the exclusion of everything else. 

The people were all busy at work, each family busily engaged, some weeding, 
others using small hand cultivators between the rows of onions, but by far the greater 
number were busily engaged in hand-picking the Cut-worms or grubs, which lie a 
little under the surface of the ground. This all must do in order to save the crof 
and keep down the great increase of this most destructive pest, for as yet they havt 
learned nothing better. 

The Onion Cut-worm when fully grown is about H inches long, works only at night, 
and during the day lies just under the surface, from 1 to 1^ inches deep. By [t 
slight draw of the hand these worms or caterpillars are easily found and can bt 
picked up into small vessels, carried away and destroyed. They are there in greai 
numbers. It is very common for a family to pick 10 or 12 quarts by day and the sann 
number at night by the light of lamps. These most industrious iieople have to wort 
night and day to keep down these pests and save their crops. At night the worm; 
are all either crawling over the grounder up on tho onion leaves eating them. Sonu 
of the larger ones cut the stems close to the ground, and the young onion not having 
formed a bulb does not grow again. It seems this pest is only in the beginning of it; 
career, for last year the damage done was much less than this year, and according t( 
appearance, if there is not a stop put to its progress, these people must cease to gi ov 
onions altogether. But it is to be hoped they aro near relief, for these pests' and al 
others of a like kind are easily destroyed if taken in time and the proper mean 
applied. It is a beautiful sight to stand on the bluffs and look east and west an( 
see the plain covered with this valuable esculent, but for the red patches here an< 
there which mar the scene. After due examination I saw that nothing could b 
done this year to kill the worms iu the ground without involving too much 
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pens©, such as spreading a thick coating of salt over the ground, &o. I therefore 
tried hard to find a repellent or preventive to keep them, if possible, from either 
climbing on or cutting the plants. This could be done only by dusting or sprink- 
ling. I therefore made powders of different strength with lime and coal-tar, which 
are obnoxious to most insects, avoiding, however, making them too strong lest the 
crop might be injured. The people all agreed with me that if these powders had been 
put on about three or four weeks previous,, when the skin of the caterpillars was 
young and tender, it would have killed them and saved the crop ; but it was hard to 
make it stick without wetting the leaves, and thepeople in their present disheartened 
state, I knew, would not undertake to do it. This wetting could have been done 
easily from the ditches wheu the plants were about 3 or 4 inches high and the grubs 
siiiali and tender, but now at this date the young onions are large, over a foot high, 
and spread about, and the watering would involve a great deal of labor. I next made 
solutions of alum and also of niter (nitrate of potash) separately, and combined in 
eqnal proportions— -made my formulas by weighing the quantity and measuring the 
water. This also was only partially snccessfal, and of course I could not recommend 
i t. 1 next tried a solution of soft soap, whichj by reason of the caustic potash which 
it contains, is an excellent insecticide. This proved very good. I sprinkled the 
solution on six rows across a lot by means of a whitewash brush, and when we went 
out at night to try its effects we could only find three small worms eating on the six 
rows. I made this solution on the 24tli instant, at 11 a. m., and to try its eifect I 
wetted about half a pint of the worms on apiece of old sacking cloth, and in about 
twenty minutes they all appeared dead. This gave great encoui'agement. I kept 
them till next day and on coming away at 9 o'clock all who saw them agreed they 
were dead. Certainly the solution was strong — about a quart of soft soap to about 
7 quarts of water. I also tried a strong solution of kerosene and soft soap— 1 pound 
of soap boiled in 3 quarts of water and 1 quart of kerosene added and stirred into it. 
I put 1 quart of this mixture to 4 quarts of water and sprinkled it on with a brush. 
I thought perhaps the kerosene would kill the onions, but it did not, and what ap- 
pears strange, it did not seem to have much better effect than the sdft soap alone. 

I also tested soft soap and Paris green, soft soap and tar-lime powder. These were 
very good, but could not say that onions were entirely free from worms. 

The remedies I have recommended are as follows : 

Soon after the onion crop has been gathered let a good coating of gas-house lime 
and salt be spread over the ground. Let these lie two or three weeks and then be 
lightly plowed in and harrowed thoroughly so as to mix well with the soil. Also 
the drains or open ditches must be cleaned up in the fall of all grass and weeds, and 
the sod which had been suffered to grow out 4 or 5 feet in some places must bo 
plowed off or skinned off with the spade and then burned. I was told they must 
leave a foot or more to keep the frost from crumbling down the edge. Very well," 
I said, "then let a sprinkling of salt or gas-house lime be put over the sod as well as 
over the rest of the ground." These* ashes must be gathered up and kept dry till 
spring and though not nearly so good as wood ashes will serve a good "nurposo. In 
early spring, or before, these people must procure a sufficient quantity ol wood ashes 
and mix in the proportion of about one of wood to about four of sod ashes, and this 
(luaatity then well mixed with at least one-half its bulk of fresh slaked lime. After 
plowing in the spring and just before sowing the seed, those ashes and lime must be 
spread over the ^ound and harrowed in. It would also be the better at the same 
time for another hght dressing of salt. The gas-house lime must be in a fine state, and 
not put on, as we often see it, in large lumps. 

To those who cannot get enough of gas-house lime, I have recommended a good 
substitute, namely, gas-tar. This can easily be reduced to a fine powder by running it 
into a bed of sand, sawdust, or dry peat gathered from the surface with hoes. After 
absorbing all it will take in, it can easily be reduced to a fine powder and can be 
spread equally and very readily over the ground. This also will destroy-both eggs 
and larva of all moths and other insects. 

Both lime and ashes are excellent as a manure for onions, and I think together with 
the salt and gas lime, which will bo given in the fall, will yield a plentifal crop 
without the stable or New York manure ; besides, insects cannot breed in_, these mate- 
rials. 

To those who cannot procure tho above-mentioned remedies I would earnestly 
1 ocommend a change of crop, for one year at least, especially in those plats which are 
]);idly infested with either Cufc-worm or maggot. 

I have no doubt but great numbers of the parent moths could be trapped during 
the summer by flambeaus and torches and four-faced lanterns, but I think this will 
not be necessary if the means of tho destruction of the worms which I have recom- 
mended, be fuUy carried out. 

I am, stTi most respectfully yours, 

^ ^ ^ « THOHAB BBHOTTT. 

Prof. C. V. Relet, 
Z7. 8, Entomologist, 
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THE STKAWBEKEY WEEVIL. 
[Antlionomus musculus, Say.) 
Order Coleopteraj Family Curculionidje. 
[Plate VII 5 Fi^s. C and 7.] 

PAST HISTORY. 

The first reference tliat we have been able to trace to this insect as 
injurions to the Strawberry will be found in the Monthly Eeport of the 
Department for November-December, 1871, where Mr. Glover gives an 
account of its appearance, with the statement from Mr. B. Bryan, Silver 
Hill, Md., that the weevils were injuring his strawberries soon after 
these were blooming, the beetle piercing the blossom-buds and the foot- 
stalks of the blossom-bud. The insect was there referred to by the 
name of Anthonornus signatus^ Say {bisignatus Schoenh.). He also showed 
that no vestiges of the egg or larva could be found. In May, 1873, we 
found it quite injurious on Mr. H. Weaver's farm near Saint Louis, 
and our notes show that the injury was done to the blossoms, although 
the strawberries were at the time out of bloom ; that when the weevils 
are not at work they hide in the flower ; and that they were also occa- 
sionally found in the blossoms of the Blueberry. Ten years later, or in 
1883, Prof. A. J. Cook published an account of its injuries in the report 
of the Michigan State Horticultural Society for 1883, where he states 
that it was ruining the crop on Mr. William Chapman's place at Phoenix, 
Keweenaw County, Michigan, in July of that year, but that it disap- 
peared about August 1. JSince then Professor Cook has made no men- 
tion of it, from which we infer that it has not again appeared in injurious 
numbers. Prof. S. A. Forbes, in his extensive article ^on the insect ene- 
mies of the Strawberry, j)ublished in the Thirteenth Report of the State 
Entomologist of Illinois (1883), mentioned this species, but added no 
new facts, simply quoting Professor Cook's article. 

INJURY IN 1885. 

During the summer of 1884 this Strawberry Weevil, or Strawberry 
Anthonomus, made its appearance in a new locality, this time at Eoss- 
ville, Staten Island, N. Y., on the farm of Mr. Samuel G. Winant. Mr. 
Winant's crop was damaged to the amount of about $1,500. In May, 
1885, the beetle again appeared in countless numbers in the same local- 
ity and spread to adjoining gardens. It was at this time that our at- 
tention was first called to this outbreak, and we entered into corre- 
spondence with Mr. Winant and had Mr. Smith make examination of 
the circumstances in the field. 

Mr. Winant, writing under date of June 15, made the following state- 
ment : 

* * • Pleaso find inclosed a sample of the Strawberry Bee tlo. They attack the 
bearing stems just under the huU by boring a hole in the stem, and the forming; berry 
drops to the gi'oujid or dries up. Those which escape and open into white blossoms 
are attaclied and pierced by these insects. Early in the spring of 1884 I was offered 
$3,000 for jny crop, but in a few days this party declined to take it on account of th« 
damage done by these insects. At first I supposed it was caused by frost. My t^^c 
acres of Sharpless strawberries are entirely used up. If all that are now left were 
ripe at onoe I am positive it would not amount to a quart to the acre. This is a very 
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serious matter; there are many other growers in tliis place that are badly trouhled 
by this pest. The strawberries will be cut short and will amount to thousands of 
dollars' loss on account of these pests. If we do not find a remedy to extermin ate them 
they wiU be so numerous by another year that they will take the entire crop, not 
only here but in many other places, for they have made their ax)pearancej I am told, 
in New Jersey. * * * They are now (Jane 15) quite hard to find. 

Further facts may be^jrathered from the following extract from an 
article published iii the' Westfield (Staten Island) Times of about June 
13,1885: 

The Strawberry Beetle still continues its ravages, and gradually spreads from farm 
to farm, and unless something is done to check its career it is doubtful whether any 
strawberries can be raised in the town of Westfield two years hence. Two .years ago 
they made their first appearance on Mr. S. G. Winant's vines ; last year they destroyed 
more than half his crop, and this year they have utterly destroyed his entire crop of 
Sharp less. Mr. "Winant thinks he will not be able to pick one crate of berries from 
2 acres of very vigorous vines, and a carcfol inspection of the yincs convinces ua that 
he has not overestimated the damage. 

Mr. Robert Barton, who lives on an adjoining farm, has half an acre of vines, and will 
not have berries enough for his own table. 

The beetles appeared last year on Isaac Wort's and John Kern's vines, and this year 
they have destroyed about one-half of Mr. Kern's crop, and have entirely destroyed 
1^ acres of Mr. Wort's old beds so that he has plowed them up. Mr. Winant has also 
begun plowing under some of his finest vines. "This pest seems to be limited to a 
small territory lying between Kreischerville, Rossville, and Pleasant Plains, but it is 
slowly enlarging its sphere of usefulness (t), and has this year made its first appear- 
ance on a number of other farms. 

Our growers have tried experiments with a view to destroying the beetle ; but they 
cannot use poisons without destroying the fruit, and they know so little of the nature 
and habits of this beetle that they are working entirely in the dark. The Strawberry 
Beetle is black, ono-sixiccnth to one-eighth of an inch in length, and pierces the 
stems just below the blossoms. The blossom invariably dies &om the wound. In 
examining a field where they have been at work, it is no unusual thing to see a stem 
that originally bore fifteen or twenty blossoms standing perfectly bare. 

HABITS AND NATUEAL HISTORY. 

Mr. Smith visited Mr. Winant on June 15, and his observations are 
given in his own words, as follows : 

In the strawberry patch, about 2 acres in size, I found perfect imagines of the 
Anthonomus in abundance on the few remaining blossoms. I send in the box some 
samples of the work done by the insect, and also a vial containing a number of liv- 
ing specimens, many taken in coitu. AH were on the blossoms, and on many blos- 
soms there were three or four beetles, and all the remaining flowers were more or less 
eaten. A large proportion of the berries grown by Mr. Winant are the " Sharpless" 
variety, and this is most severely attacked. Scarcely a berry had sot, and most of 
the plants showed the fruit stalk with several dried-up buds, as you will see by the 
specimens of which I send a number in the box referred to. 

My observations and questions have given me the following information : Previous 
to 1884 the insect had not been observed, and had certainly done no appreciable dam- 
age. In the spring of 1884 it appeared in largo numbers and at once attacked the 
buds, piercing the stem a short distance below thebud, sometimes causing the bud to 
drop, or agaiu to shrivel and dry up. The specimens in the box show, better than I 
can describe, the work of this insect. About half the crop was taken last year (1884) ; 
til is year berries of the Sharpless variety are a rarity. The vinas are fine and thrifty 
and nothing bothers them except this pest. It is said to be confined to a limited dis- 
trict, but 1 believe it has simply been overlooked elsewhere, and not reported, for I 
have for some time heard complaints at second or third hand of an insect working as 
this docs. The beetle first appeared this season, some three weeks ago, with the first 
buds of the Sharpless," and has continued since, moving from place to place as it 
completes its work of destruction. I searched carefully for eggs and larva? in the 
buds that had been cut off, but without success. I send some of the buds in the box, 
hoping you may have better success. 

This sums up the information obtainable as to its history and habits. The beetle 
has always been taken commonly enough sweeping in flowery meadows. Not all the 
varieties of strawberries are equally subject to attack. The Sharpless," and all 
those varieties which like it ara "perfect" bearers, and have similar flowers, sulFer 
most. The "Manchester," "Jersey Queen," "Gypsy," and others of the so-oalled 
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" pistillate " Tarieties/ which are imperfect hearers, are less suhject to (though not ex- 
empt from) attack. Until the " Sharpless " and its nearer allies are all destroyed the 
others are not attacked. It seems also that only hnds and flowers are injured hy the 
beetle, and where a strawberry has fairly started it is safe. Further, it seems that 
only buds are severed from the stalk, the flowers being simply eaten out and de- 
stroyed. ■ 

At this time the buds are all gone, only straggling flowers appear, and here and 
there a berry suggests what might have been. 

Tlio probabilities are that the eggs are deposited in the buds and that the larva 
uDdcrgoes its transformations in those that fall to the ground. 

Later in the season Mr. Smith made another trip to Staten Island, 
under instructions, in order to learn something concerning the earlier 
states of the insect. He visited Mr. Winant on October 6 and spent some 
time in the field, but the most careful search in and on all parts of the 
plants failed to show any traces of any larva which could with any de- 
gree of probability bo connected with this beetle. On the contrary, the 
plants wore remaikably healthy and vigorous, the only insects found 
being a few specimens of the adult of one of the Strawberry Eoot- worms 
(Paria aterrima)^ close to the roots underground, evidently in winter 
quarters, and three specimens of the larvae of the Strawberry Crown- 
miner (hitherto known as Anarsia Uneatella). 

With a view of endeavoring to arrive at some knowledge of the pos- 
sible larval habits of the species we shall presently consider its charac- 
ters and its synonymy, the variation which the mature beetle is subject 
to, and the known larval habits of other species of the genus. From the 
facts set forth in those connections it is evident that the larval habits of 
the genus Anthonomus show great diversity as to food-plant, and do not 
oifer any definite clue for the natural history of the species under con- 
sideration. 

There is, however, a species (A, suturalis) so nearly allied to musculus 
that even Dr. Le Oonte has considered that the two may possibly prove 
to be the same, l^ow it happens that we know the larval habits of A. 
auturalis, and the important bearing which this question of the specific 
identity or distinctness of these two forms has on the habits of the 
strawberry pest, as well as the insufficiency of previous descriptions, 
justifies the classificatory and descriptive details which we have entered 
into at the end of this article, and which lead to the conclusion that, 
notwithstanding the great similarity of the two forms, they should be 
considered as distinct species. We are justified, however, in inferring 
that musculus, on account of its relationship with suturalis, may also 
prove to have similar habits, L e., to breed in similar kinds of galls and 
possibly in the numerous Phylloxera galls on Hickory. 

Musculus an abundant species and is distributed throughout the 
Atlantic States, occurring from Massachusetts and Michigan to Florida 
and Texas. It is to be found throughout spring and summer on all sorts 
of flowers and flowering trees and shrubs, and in winter time the beetle 
finds shelter und^r old leaves and other d6bris in our woods and gar- 
dens. That it does not breed upon the Strawberry plant is not only 
proved by the failure of aU observers to find any trace of its larva on 
that plant, but also by the fact that the beetles are abundant in locali- 
ties where strawberries are comparatively rare or almost absent. 

NATURAL HISTORY OF OTHER SPECIES OP THE GENUS ANTHONOMUS. 

Jilr. B. D. Walsh first records* the fact that three of our Korth 
American species of Anthonomus are, in the larva state, inquilinous in 

* ProcQedings Entom. Soo. PMladelpliia, iii, pp. 547, 619, and vol. vi, p. 265, ff. 
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galls made by other insects. He states that A, suturalis is inquilinous 
in the .galls made by Phylloxera caryce glohuli Wal^h, and Ph.caryce- 
folii (Fitch), upon the leaves of hickory trees, and that A. sycopJianta 
Walsh, * was bred by him in large numbers from various Saw-fly galls 
on willows. A third species, A. cratcegi Walsh,t was obtained by him 
from a Cecidomyidous gall (0. cratcegi-pUca, Walsh) on Thorn {Cratcegus 
crus-galli). 

We have on several occasions bred A» sycophanta from the Saw-fly galls 
indicated by Mr. Walsh. Still more frequently we have found upon 
opening Phylloxera galls on Hickory (and particularly Fh. caryce gum- 
mosa Eiley, and Flu carycB-gloluli ^^^h) specimens of the typical A, 
suturalis ; but thoi^e so obtained show no variation in the direction of the 
typical A. musculus nor of its varieties as presently indicated, and this 
confirms the conclusions presently drawn from other considerations, 
that A, suturalis is specifically different from A, musculus. We have 
also found, with Mr. Schwarz, a third species (A* flavicornis Boh.), 
having close aflQnity with musculus^ inquilinous in an undescribed Ce- 
cidomyidous gall on the leaves of Solarium eleagnifolium, in Texas. 

Wo have just seen that the breeding habits of four species having 
close afiinity with A, musculus have been ascertained, and from this anal- 
ogy we might conclude that this last-named species would also be, in 
the larva state, an inquiline in some gall made by another insect. IJn- 
fortunately, however, the "unity of habit" is by no means preserved in 
the genus AntUonomus, at least so far as our !North American species are 
concerned. Among the species allied to AJ musculus there is still one 
of which the breeding habits are known, viz. A, juniper inus^ Sanborn, 
which breeds in Fodisoma^ a tough fungus on juniper trees. lAmong the 
other species we hardly need refer to A. quadrigihhus, Say, because it 
is only too wiell known as the Apple Curculio, its larva Uving within 
apples. Another very large species, A. grandiSj Boh., we have reared 
at this Department from dwarfed cotton bolls sent from Northern Mex- 
ico by Dr. Edward Palmer. Mr. Schwarz has observed the oviposition 
of A. gularis^ Le O., in the blossoms of Cassia marylandica (Bull. Brook- 
lyn Ent. Soc). 

Turning our attention to the European species of AntJionomus, we 
finda summary of the species observed in the larva state in the admira- 
ble work of Ed. Perris, " Larves do Col6opt^res" (p. 401), Six species, 
(A, pomorum, pyri^ druparum^ prunij pedicularius, and ruhi) are known 
to oviposit in the not yet opened blossoms, chiefly of fruit trees, the 
larvae living within the blossoms which they prevent from further de- 
velopment. A single species, A. spHotu^^ forms an exception to this rule. 
It deposits one egg within the young, not yet unfolded, leaf of the pear 
tree. •Either by the egg-puncture of the parent beetle or by the action 
of the young larva thiH leaf remains rolled up, thus forming an excellent 
shelter for the larva which feeds upon the substance of the leaf. 

The larvje of all known species of Anthonomus never enter the ground, 
but transform to pupa within the blossom or fruit they have attacked 

BBMEDIES. 

But little was done in the way of experimenting with remedies. The 
agent of a patent mixture, known as Dr. Wolfs Yermin Soap, visited 

*Thifl species is also closely allied in shape and sculpture to A, musculus, bnttho 
elytra are not shining) and the sculpture of the thorax is very coarse. 

t This belongs to the group of Anthonomus, in which the funicle^of the antennas is 
6-Jointed. 
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the field, and as we learn from the Westfield Times of June 20, 1885, was 
quite successful. The report of our Indiana agent, Mr. Webster, how- 
ever, would indicate that this remedy does not accomplish all that is 
claimed for it.* 

As soon as the life-history of the species has been made out we may 
be able to indicate some cheap and wholesale method of extermination, 
but until then we shall have to rely upon such remedies as can be ap- 
plied to the beetles themselves while at work. Here the difficulty arises, 
that the beetles are abundant everywhere, and are constantly coming 
to the strawberry patch. Hence a field treated one morning so that all 
of the beetles are killed, may the next day be swarming with them again. 
The kerosene emulsion may doubtless be used advantageously, while 
pyrethrum (either mixed with fiour in the proportion of 1 part to 15, and 
dusted over the plants while the weevils are at work, or stirred with 
cold water, at the rate of 200 grains, or 13.6 grams, to the gallon, and 
sprinkled on the vines) may also prove serviceable. 

As repellants, gas-lime and sawdust impregnated with carbolic acid, 
well scattered through the field, might prove of some benefit. 

CHARACTERS AND SYNONYMY. 

As already stated, this strawberry pest was referred by Mr. Glover 
to Anthonomus signatus^ Say, and a number of our own specimens agree 
so closely with Say's original description of A. signatus, as well as with 
Dr. Le Oonte's dcscription,t that there can hardly be any doubt about 
the correctness of the determination. A number of other specimens, 
however, which we sent to Dr. Le Conte, were returned to us with the 
determination ^'A.musculus, Say," and trusting to Dr. Le Conte's author- 
ity we have,-in our correspondence, referred to this strawberry pest as 
A. musculus^ Say. In order that the reader may judge of the difficulty 
in coming to a decision regarding the two supposed species we repeat 
here Say's descriptions : % 

A, mu8culm.—'D\jl\ rufous; scutel and clytral spotted bands whitish. 
Inhabits United States. 
Curoulio variansj Melsh. Catal. 

Body more or less dull rufous or piceous, punctured; head piceous; rostrum. with 
elevated hues; antcnnaj rufous; club dusky; thorax piceous, very much crowded 
with punctures ; small recurved distant whitish hairs ; scutel oval white : elytra with 
dilated impressed strize of largo punctures ; rufous with edge piceous ; two or three 
undulated, macular, whitish bands of short hairs : beneath piceous ; feet rufous. 

Length, including the rostrum, one-tenth of an inch. 

Var. a. Obscure piceous, almost black; bands obvious. 

This varies considerably in its depth of coloring. 
..^'^^9naiu8.— Body with numerous, prostrate, white hairs: rostrum longer than 
the head and thorax, shghtly arquated, linear, Hneated ; scutel oval ; elytfa san- 
guineous, with punctured, impressed striiB ; region of the scutel to the middle of the 
suture, and band of three large, unequal spots behind the middle, brown. 

Inhabits United States. 

Length less than one-tenth of an inch. 

I adopt the name proposed by Schonherr, in preference to that of sanquinwennls 
under which I described it. ^ x i 

It will be seen from a comparison of these descriptions that the dif- 
ferences given between the two species are merely those drawn from 
coloration. 

Turning to Dr. Le Conte's tabular arrangement of the species of 
AntJionomits {Bhyncho^phora, & c., p. 195), we find that he distinguishes 

* See 35ulletin No. 11, Division of Entomology, U. S. Department of Agriculture. 

1 The Rhynchophora of America north of Mexico, p. 199. 

t Complete writings of Thomas Say, edited by Le Conte, i, p. 277 and p. 293. 
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the two species mainly by the structure of the antennae, A. signatus 
having the funicle of the antennsB slender, with the second joint longer 
than the third, whereas A. musculns (and a number of other species) 
has the funicle less slender, with the second joint eq»al to the third. 
This is the difference also upon which he separated them in correspond- 
ence with us in 1873. In his description of A. signatus ( L <?., p. 199), 
he says, however: "The second joint of the funiculus of tbe antennae is 
perceptibly longer than the third, but not so much so as in the preced- 
ing species. It therefore forms a passage to the small species which 
compose the next group." 

Thus the importance of the antennal structure as a means of dis- 
tinguishing between the two species is already weakened by Dr. Le 
Conte's own statement. Moreover, upon examination of a large series 
of specimens collected on strawberry plants, we find that the length of 
the funicle of the antennae as well as the relative length of the second 
and third joints are subject to variation. In some specimens the second 
ioint is distinctly longer than the third, while in other specimens the 
difference is hardly noticeable. The outer joints of the funicle are 
sometimes nearly rounded and sometimes distinctly transverse, i. e., 
wider than long. The same variation may be noted in other allied 
species of this genus, and it is safe to assert that Dr. Le Conte has 
overrated the importance of this character. Thus, in the absence of 
any other distinguishing character of any constancy, it would seem to 
be advisable to unite the two forms under one specific name. In this 
case this name musculus Say must be adopted as having priority. 

How greatly the coloration varies may be gathered from the tabular 
statement given in connection with the redescription. Still another 
species must be mentioned in this connection, A. suturaliSj described 
and figured by Major Le Conte (Ann. Lyc. Nat. Hist., ^Tew York, i, p. 
171, pi. xi, Fig. 9), and placed by Dr. Le Conte {EhynchopJiora^ &c., p. 
200) immediately before A. musculus. Mature and well-developed speci- 
mens of stituralis are at once distinguished by the coloration of the 
elytra, which are black, with a large red or bright orange-colored spot 
on the apex, the suture alone being black. However, this red spot 
varies in extent, and specimens in which the elytra are nearly entirely 
red come extremely close to the more immature specimens of A. muscu- 
lus (as we have already shown, p. 278), so that Dr. Le Conte says himself 
of this latter species {Ehynchophora, &c., p. 201): ''Smaller and more 
robust [than suturalis], with the beak more slender, and the funicle of 
the antennae with the outer joints more rounded. I can find no other 
differences worth mentioning, and it will very probably be found to be 
not distinct." 

DESCRIPTIVE. 

Anthonomus musculuSj Say — Goneral shape oblong, narrowing anteriorly. Average 
IcngtL, 2™"*. Head black, nearly opaque ; sparsely and obsoletely punctulate j with a 
few bairs fringing tbe eyes, and witb a punctiform impression between tbe eyes; 
beak distinctly longer tban tbe bead and tborax, slightly curved, obsoletely tricari- 
nato above, extreme tip sbining and impunctate ; antennie boney-yellow, second joint 
of funicle slend er, about half as long as the first and nearly twice as long as wide, tbe 
following joints rounded or even subtransverse ; club blackisb, oblong. Thorax wider 
tban long, narrowed and constricted anteriorly, sides rounded, base slightly bisinuate, 
upper side shining, densely and rather strongly punctate, sparsely pubescent, tbe 
hairs being longer and denser in front of the scuteUum, which is oval, and densely 
covered with white pubescence. Elytra at base much wider than the thorax, about 
one and two-third times longer than wide, convex, shining, variable in color, very 
little widening behind the middle, shoulders well marked, sides straight, at tip rather 
broadly rounded } punctate-striate, striaB rather shallow, but the punctures within them 
deep, interstices a little wider thaa the strisB| impiinctato; pnbesceuco yariablei nsa- 
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ally consistiDg of scattered whitish hairs and two narrow transverse bands behind the 
middle united at the suture. Under side black or reddish-piceous, nearly oiiaqiie, 
pubescence denser than on the upper side, abdominal segments finely punctulate. 
Legs slender, femora with a small, acute tooth, that on the hind femora b^ing very 
small. 

The more conspicuous color varieties may be arranged as follows : 
Variations of Anthonomus musculus, 

(a) Elytra blood-red, each with a large blackish spot behind the middle^ extending 
fi'om the margin to the third stria, and with another but smaller spot near the sutuio; 
both spots margined with a fringe of whitish pubescence {MsignatiiSf Gyll.). 

(h) Like the jprecediug, but the small spot is wanting (aignatus, Gyll.). 

(c) Like the hrst, but the fringe of pubescence- nearly or entirely wanting. 

(d) Like the first, but the large spot does not reach the margin. 

(e) Elytra dark reddish-brown, or piceous, or black, the large spot and the fringing 
pubescence more or less distinct. 

(/} Elytra uniformly reddish or brownish, spot obsolete or wanting, whitisb pubes- 
cence very scanty or almost entirely absent {musculus, Say). 

(g) Elytra black or piceous, tip blood-red, pubescence evident or absent. 

(h) Elytra .brownish or reddish-brown, suture and side-margin black. 

The color of the legs and thorax varies from reddish-brown to piceous-black, indQ- 
pondently of the color of the elytra. 

Comparative D%ff&i*encee between AnihonorMis suturatis and A. musouhiB, 
A. euturalis Le C. A. musouluB Say. 

Average length, 2.3'^" to 3™"™. 1.6™™ to 2.8™". 

General shape. 

Oblong; sides parallel. Less oblong; somewhat widening be- 

hind. 

Beak, 

Punctatlon usually finer, sparser^ and Punctatlon stronger and denser; carl- 
less distinct ; carination indistinct. nation more distinct. 

Antennas. 

Funicle more slender; outer joints al- Funiole stouter; outer joints globular 
mostlongerthan wide; club less abruptly or even subtransverse ; club abruptly 
formed. formed. 

Thorax. 

Less transverse; sides less rounded ; api- Transverse; sides rounded ; apical con- 
cal constriction more distinct and longer; striction short; upper side less shining; 
upper side very shining; punctations punctations fijier and denser ; hairs coarse 
coarser and (usually) less dense ; hairs and longer, 
very fine and short. 

Elytra. 

• 

Twice as long as wide; hardly widening Distinctly shorter (Ij- times as long as 
behind; strias a little deeper; punctures wide); widening behind; strije less im- 
within them coarser; pubescence very pressed, with the punctures less coarse; 
sparse and fine, never forming transverse pubescenee coarser, usually forming two 
bands. transverse bands. 

Color black, with a large usually weU- Color red, or brown, or black, with or 
deilned apical spot yeUow or red; suture without a black spot behind the middle ; 
always black. very rarely black, with the tip indistinctly 

dark red. 

HaUta. 

Breeds in Phylloxera galls on hickory Frequently found injuring strawberry 
leaves, and is frequently found in such blossoms, but has never been found in 
galls, but has never been found injuring Phylloxera gaJls on hickory leaves, 
strawberry bloesoms. 
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THE PEAR MIDGE OE PEAR DIPLOSIS. 
{Diplosis nir/ra[f]j Meigen.) 
Order DiPTERA ; Family Cecidomyid^. 
[Plate YII; Figs. 2, 3, and 4.] 

We have for some time been interested in an insect wbicli has ap- 
peared in a limited region near Meriden, Conn., confined almost entirely 
to the large fruit farm of Messrs. Coe Bros. In the spring of 1881 
these gentlemen had some slight correspondence with the Department, 
of which no mention has been made in the reports, and there the matter 
was dropped until June, 1884, wlion they wrote to us in reference to the 
matter. 

As will be seen by what follows, there is every reason to believe that 
this is an introduced species ; that it has been introduced within quite 
recent years, and that it is so far confined to a very limited region. It 
is for those reasons that wo call particular attention to it now, as wo 
did at the meeting of the Mississippi Valley Horticultural Society held 
in New Orleans last January, where we urged, as we would now urge, 
that some decisive steps be taken to stamp it out. If, as we now believe, 
this new pest is confined to the orchards of the Messrs. Coe and such 
as immediately adjoin them, it seems to us that some such society as 
the American Pomological Society would be justified in empowering a 
committee to especially look into the matter and effectually destroy 
the pear crop within the limits of the insect's present distribution in this 
country for two or three consecutive years, compensating, if need be, 
the owners for the loss of their crops. 

In view of the immense losses sustained within the last twenty-five 
yea.rs by the spread of introduced injurious insects, which might in the 
beginning have been stamped out or kept out by proper concert of ac- 
tion, we cannot urge too strongly such action in this case. 

In order to learn all possible facts in reference to the insect, we had 
Mr. Smith visit the locality, instructing liim to collect a large amount 
of material, to ascertain whether the larva loaves the fruit for pupation 
before the fruit falls or afterwards, and more particularly to collect all 
facts bearing upon its possible importation and upon its distribution. 
Mr. Smith's report was published in our last annual report (pp. 396-398) 
and need not be repeated here. 

LIFE niSTOET AND HABITS. 

From a careful rearing and study of this insect in the office, and from 
correspondence with the Messrs. Coe, as well as from Mr. Smith's report, 
we may summarize the insect's history in America as follows: 

The eggs are laid in the spring, in the flower end of the fruit, as soon 
as or even before it " sets." The fruit grows and soon assumes a some- 
what distorted appearance, or, as Mr. Smith says, " an iiTcgular, some- 
what knobby" look, or occasionally seeming abnormally round. If one 
of these young pears be cut open, its interior will be found to be chan- 
neled and grooved, the seeds separated and eaten into, and tlie entire 
core disorganized. Surrounded with excremental pellets and partly im- 
bedded in the flesh of the fruit will be found from ten to thirty little 
f ellowifih-wlute maggots, which, as they grow, absorb more and moro of 
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the pulp, usually, however, attainiDg their full growth before the inte- 
rior of the pear has been entirely consumed. When full grown they leave 
the fruit either through the calyx end or through some crack or soft spot 
and drop to the ground, working their way underneath the surface. 

The larva3 (PI. VII, Fig. 2) progress, as do other species of Diplosis, 
by a series of skips or jumps, by which they fling themselves an inch or 
more in a horizontal direction. The anal end of the body is curved under 
until it reaches the posterior margin of the first thoracic joint, the ante- 
rior end of the body being also somewhat curved downward, and is then 
suddenly snapped straight with such force as to lift and throw the whole 
body. 

From observations made by the Messrs. Coe, it seems that after the 
larvfe are lull grown, or nearly so, they leave the fruit, preferably duriog 
a rain-storm, or are forced from it by the rain penetrating the cracks in 
the fruit. The following extract from a letter dated June 12, 1885, bears 
upon this point: 

Our men had gono over the orchard once, picking all that they could find, and were 
going over it a second time when a violent rain-storm obliged them to quit for an 
hour or two. Returning after the rain, they observed that a basket that had been 
left out in the storm with 2 or 3 quarts of the wormy pears was alive with the larvaj, 
hopping about like so many ileas. They had all left the fruit and were trying to escape 
from the basket. Upon examination we found that the infested fruit on the trees had 
no larvae. So thd work was not so thoroughly done as we had intended. 

Mr. Smith's observations prove that the larvae reach the ground by 
dropping from the tree, after which they immediately seek to hide 
themselves beneath the surface. They burrow to a greater or less 
depth, depending on the porosity of the soil, but rarely exceed an inch. 
They remain^ for a c6nsiderable time (just how long is not yet deter- 
mined) in the naked larva state before commencing their cocoons, and 
then in the cocoons for another length of time before transforming to 
pup® (PI. VII, Fig. 3, c). 

The cocoon is whitish, thin, but tough, oval in form, and covered with 
adhering grains of earth. 

There is but one annual generation. The larvai which go into the 
ground about the 1st of June remain there, either as larvsB or pupje, 
until the following spring. This is proven definitely by our observa- 
tions at the Department. From a lot of pears received from Mr. Smith 
June 10, 1884, the larvae went into the ground almost immediately and 
the flies issued as follows, the earlier ones being influenced to prema- 
ture development by the warmer temperature of the vivaria : 

Spccimous issuGil. 



January 9, 1885 c 

January 15, 1885 1 

January 28, 1885 J 

January 30, 1865 j ] 

February 2, 1885 ] 

Tcbruarv 7, 1885 ] 

April 9, 1885 i 

April 10, 1885 i: 

April 11, 1885 

April 12, 1885 2: 

Aniil 13, 1885 I 



The Messrs. Coe were led to suppose that the insect might be double 
brooded by finding pears as late as August infested with similar larvae 
but from i^ears sent August 31 for examination nothing but numerou; 
specimens of a species of Drosophila were bred, and these had doubtles 
been attracted by the diseased or rotting condition of the fruit. 

In giving out the adult fly the pupa breaks through the cocoon an< 
works its way through the earth to tide surfaco, struggling until nearl; 
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its whole body is in tho air and the anal end only is held in the earth. 
The skin of the thorax then splits longitudinally and tho adult fly (PL 
YII, Fig. 3, a) makes its escape. 

PARASITES. 

Three specimens of an undetermined species of the genus Platygastcr 
were found in the breeding jar containing the infested pears, on April 
0 and 11, and had evidently been parasitic upon the larvee of the Pear 
Midge, although no parasited cocoons of tlie latter were found. Ko 
other insect was contained in the jar, and there is little doubt of the 
])arasitism. As will be shown later, there is a strong i^robability of the 
importation of this midge from Europe, and this parasite may very 
readily have been brought over with it. There are more than one hun- 
dred described species of the genus Platygaster in Europe, the descrip- 
tions of many of which are inaccessible. Walker's species, of which 
there are sixty-nine, are very insuflicicntly described. Hence there will 
be great difficulty in determining this species, and we hesitate to de- 
scribe it as new. 

REMEDIES. 

]S"o better, simpler, or more satisfactory remedy can be devised, in the 
Wght of what we now know of the habits of this insect, than that used 
the last season by the Messrs. Coe, which is to strip the fruit from the 
trees in an ^' off year" and destroy it either by burning after covering it 
with kerosene, or by feeding to iiogs before the insects have a chance 
to escape. This should preferably be done about the middle of May, 
or before the larvae have attained full growth. So far as known at pres- 
ent the insect infests no other fruit than the pear, and it ought not to 
be impossible for the fruit-growers around Meriden to practically exter- 
minate this pest in a single season. In 1884, this remedy was tried on 
the Coe place, but the insect reapi)eared in the spring of 1885, in greater 
numbers than expected, which showed that the picking was not done 
as thoroughly as supposed, or was done too late, or else that the insect 
had gained a good foothold in neighboring orchards in which the pick- 
ing was not tried. In a letter dated June 12, 1885, the Messrs. Coe 
give the result as foUows : 

Our method seemed to answer for all practical puriioses, as they had not como this 
spring in sufficient numbers to do damage by diministiinff tlio crops. This is the 
bearing year for our orchards and tho trees all blossomed abundantly. Tho insect con- 
fined itself to its favorite pear in the main. None were found in Anjou or Seckel and 
few in other varieties besides the Lawrence. Tho 125 trees of Lawrence had perhaps 
one-sixth of the fruit infested. 

iS IT AN INTRODUCED SPECIES 2 

That this insect has been recently imported from Europe seems qnitc 
probable, for the following reasons : 

(1) Until this insect was found upon the Coe farm, no insect of similar 
habits was known in this country. 

(2) An insect of almost precisely similar habits and of identical ap- 
pearance (except for certain discrepancies which can be explained away) 
has been described by European authors, and, as early as 1S31, di(J 
considerable damage to the pear crop in parts of Europe. 

(3) In 1884 Mr. Coe said that some seven years since he imported a 
large lot of pear stocks from France, upon which were grafted Ameri- 
can pears ; prior to that time he had never seen the insects. A year 
or two afterward they were first noticed, bat in small numbers, and 
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since then have been on the increase. Mr. Coe is the only one in his 
section of the State who has imported pear stocks, and his farm was 
the first, and for some time the only one, infested. 

For purposes of comparison we quote Schmidbor^^er's account of tlie 
liabits of this European species {Cecidomyia nigra Meigen) : * 

Tlie number of eggs which these midges lay in a pear appears to bo various ; an \ 
sometimes found only a few larvai in one pear, and sometimes more than twenty. 
Tlje eggs are hatched in a short time, particularly if the weather be warm; because 
frt)m the fourth day of their deposition, I found the small larvae on the embryo of tbe 
blossom, into which they began to bore, usually in or near the stem of the calyx. 
Before the blossom is expanded they descend to the core, so that they may not be ex- 
posed to tlie sun's rays; which, as has been already said, would endanger their ex- 
istence. They separate at the core and begin to devour on all sides. When they have 
3on8umed the pulp of the small fruit, they have attained their full size, and only 
wait for a favourable opportunity to leave their still secure dwelling and feeding 
bouse. This opportunity presents itself after the first rain ; because the little pears 
being hollowed out, begin to decay here and there and become cracked, by which 
means an opening is afforded to the larvae to make their way out. As soon as they 
get on the surface of the little pear, they bend themselves together and make a spring 
to the ground to bury themselves. That these larvse are not injured by such a dash 
on the ground I am perfectly convinced. I let a larva fall from a height of 9 feet 
on the floor of a room three times running ; I then laid it on the earth in a glass, and 
in a few seconds it buried itself. 

If no rain happens at the time they have attained their full size, they sometimes 
gnaw an opening through the skin of the little pear ; they usually, however, remain 
together in the core till the pear falls off and is braised by its laJJ on the grouna, 
when they obtain an outlet. They often remain a long time in the pear on the ground, 
if they cannot obtain a passage out. I gathered some pears that were outwardly not 
injured by them, and laid some of them on a board in the room, and others on the damp 
earth in the glass ; and I found the larvae stiU in the pears in the middle of July, although 
they were extern aUy completely withered or decayed, and covered with mould. I 
took them out of the pear and laid them on the earth in the glass, and most of them, 
even in July, buried themselves there. 

In the year 1831, the larvae of the Gall and Pear-midges had attained their full size 
from the 14th to the 20th of May; but in 1832, not until from the 20th to the 26th, 
because the coldness of the weather that spring greatly retarded the growth of the 
fruit. They have, therefore, generaUy nearly four or five weeks to grow and attain 
their full size before they bury themselves in the earth, where they await their 
transformation. As my Qall-midges did not appear in the perfect state till December 
and January, it may also with certainty be conjectured that the midges issue from 
the earth in spring to propagate their species in the open air. * * * In the spring 
of 1832, my first business was to look all round the garden for these midges. When 
the blossom buds of the pear-tree were so far developed that in the single blossoms a 
petal showed itself between the segments of the calyx, I found the first Gall-midge in 
the act of laying its egg in the blossom ; this was on the 12th of April. It had fixed 
itself almost pei^endicularly in the middle of a single blossom, and having pierced the 
petal through with its long ovipositor, it laid its egg on the anther of the still closed 
blossom. The female was about seven and a half minutes laying her eggs. When she 
had flown away, I cut the pierced bud in two, and found the eggs lying in a heap one 
upon another on the anthers. They were white, longish, on one side pointed and 
transparent, and from ten to twelve in number. I afterwards found several midges 
engaged in laying their eggs, as late as the 18th of April, from which day they 
tcitsed to appear m the garden. I also saw a Gall-midge on the side of the blossom 
with its ovipositor inserted in it ; so that they do not merely pierce the petals but the 
c;ilyx also. I even saw one which, having been somewhat long in laying its eggs, 
coiild not draw out the ovipositor from the blossom; the cause of which I conceived 
to be, that the wound had begun to close during the operation and the ovipositor was 
I hereby jammed in. 

It will thus be seen that the habits of the species called nigra nvii 
\ ery similar to those of the insect from Meriden. 

Such descriptions of nigra as are at our command seem aJso to in 
tlicato this species. The only discrepancy occurs in the translation • f 
Schmidberger's descriptioujt in which it is stated that the female has 

* A Treatise on Insects, &c., by Vincent KoUar, translated by J. and M. Loudon, 
with notes by Westwood. London, 1840, pp. 292-295. - 
t Kollar, 1. o. p. 292. 
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23- to 24-jointed antennae and the male 11- to 12-jointed. The sexes have 
evidently been transposed, perhaps in the translation, afid the two basal 
joints not counted. If this be the case, we then have the male antennce 
U6-jointed and the female 14-jointed, just as in our species. 

In search of evidence as to the identity of the two insects we wrote 
in March to Dr. Jos. Mik, in Vienna, the well-knpwn Dipterologist, for 
determined specimens of the European Cecidomyia nigra. Dr. Mik re- 
plied substantially that nigra was not known in collections, and that it 
is practically a lost species, and advised us to redescribe from fresh 
material, giving 0. nigra and (7. pyricola as possible synonyms.* Un- 
der the circumstances, and considering aU the evidence pro and cow, 
we feel little doubt that our species is really the same as nigra^ but as 
there seems to have been no careful redescription of this species since 
Meigen's short characterization, we have drawn up a detailed descrip- 
tion of the imago, and have added to it descriptions of the larva and 
pupa. If dipterologists in future should consider, as Mik does, that 
nigra is really a lost species for want of proper characterization, or if, 
from future breeding and comparison, the species infesting pears in Eu- 
rope prove different from ours, then we would propose the name pyrivora 
for that here described, and there can at least be no question as to what 
insect is intended by this name. 

DESCRIPTIVE. 

Probably the characters by which the species will be most effectu- 
ally distinguished are those of the male genitalia, and for this reason 
we have given an enlarged figure of these parts. There is every reason 
to believe that in a family in which the species are so small and so uni- 
formly colored, and where the specific differences are so difficult to set 
forth, we shall find in these genitalia the chief characters for classifica- 
tion in the future. It seems strange, therefore, that so little attention 
has been given to them by writers on the Oecidomyidw. t 

DiPLOSis NIGRA [?]( Meigen). — Imago, — ^ . — Average length/ 2. 5™™; expanse, about 
5 7mm, General color, dark-gray or black. Bead, with the eyes, deep velvety-black; 
face dark-gray, almost black, a fringe of long, yellowish hairs, which curve over the 
eyes, on the edge of the occiput. Antennas 26-jointed (2 + 24), pedicillate-moniliform , 
and normaUy clothed ; one-fifth longer than the whole body, black, with the peduu- 

* The text of Dr, Mik's letter translated is ag follows : 

I would send you specimens of Cecidomyia (Diploais) nigra with great pleasure if I 
possessed any. I do not believe that a typical specimen can be obtained anywhere, 
and even if one still exists it would be hardly possible to recognize on account of the 
perishability of these insects. My opinion, however, is this : How Schmidberger could 
be led to consider his Cecidomyia hiod from pears as nigra, Meig., I can only explain 
by its possession of a long ovipositor. This, however, occurs also in other species of 
Diplosis, I do not possess Schmidberger's rare work, but think that he gave no other 
description of the imago than a repetition of Meigen's description of nigra. At least 
this appears from Niirdlinger's Die kleinen Feinde," 18G9, p. 620, as the latter would 
certainly have repeated Schmidberger's description. Cecidomyia pyricola, Nordl. (Z. c, 
p. 622), is also described so poorly that the insect cannot be recognized. It is my opin- 
ion that Nordlinger's and Schipidberger's species are identical. [Bergenstannn and 
Loow express the same opinion in their Synopsis Cecidomyidarum, Verh. d. zool.-bofc. 
Ges. Wien, 1876. — C. V. R.] If you wiU allow me to advise, you should describe your 
species from fresh and dry specimens as new, and could add the above names as doubt- 
ful synonyms. I believe that no error would be committed by adopting this course. 

tNone of the older authors have paid any detailed attention to them, nor can wo 
find that the parts have been characterized in any but general terms. Josef Mik, in 
his description of Cecidomyia hygrophila {Wiener Untomologische Zeitung, JOihrg. ii, 1883, 
p. 211, Taf. Ill, Fig. 14) ligures and describes the parts in a general way, mentioning 
the hook and basal portion of the claspers, and two bud-shaped central laminas, which 
correspond to the suprapenal plate in our description. 

•No one probably more fully appreciated the difficulty of separating many of the 
species of Cecidomyidce in their mature condition, whether fresh or dry, than our late 
associate Mr. B. D. Walsh. Yet, though he has so elaborately described many gaU- 
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cles whitish ; the two basal joints shortest and stoutest ; all otljers globular, decreasing 
slightly in size fr©m 3 to 26, the peduncles cylindrical and gradually increasing in 
length; apical nipple almost as long as apical joint. Palpi faintly dusky, 4-jointed, 
joint 4 about as long as 2 and 3 together, and somewhat curved. Thorax very dark, 
dull gray or black, with two anteriorly diverging, rather indistinct gray stripes, 
beset with long yellowish hairs; an oblique row of such hairs runs from near the 
head Jind extends along the side of the thorax to near the anterior margin of the 
acutellnm ; a semicircle of similar hairs on the scutellum, the lateral ones longest ; 
wings faintly fuliginous, with slight reflections, covered sparsely with a very delicate 
blackish i)ube&cence ; veins somewhat darker; fringes blackish ; halteres pale yellovv- 
ish ; legs dnsky, with a more or less yellowish tiogo; tibiic palest, femora ahnost black 
outside in some of the fully-mature specimens, covered inside with pale-yellow, glist- 
ening pubp8cence, the hairs along the inner surface whitish. Abdomen dark-gray, 
almost black dorsally, where it is sparsely beset with minute, fine, pale hairs, .and with 
a fringe of long, fine, pale-yellowish hairs along the posterior border of each joint : 
venter more brownish, inclining to black, each joint with a transverse quadrate spot, 
obsolete iu the darker specimens, more closely beset with long and somewhat wavy, 
pale hairs ; genitalia (PI. VII, Figs. 3, h and 4) pale-yellowish or dusky, consistingof a 
pair of prominent, 2-jointed claspersor forceps, which, when protruded, are recurved 
dorsally ; the basal joint (a) swollen, ellipsoidal, with a few stitf hairs, and very faintly 
striate transversely ; the terminal joint (h) ccmsisting of a hook, evidently movable 
and usually bent inward and backward ; just above these prominent claspers is the 
style or iutromittent organ proper (c), a pointed process, reaching, when at rest, not 
quite to half the length of the swollen basal joint of claspers, and broadening bas- 
ally ; a suprapenai x>iece id) is crescent-shaped, the ears of the crescent reaching about 
as far as the tip of the style, and its base broadening. Still above this is a V-shaped 
palpigerous piece (e), broad terminally, with a well-marked, V-shaped medial slit, 
and with a simple palpus and a stilt" hair on either side. The whole mechanism plays 
on an elastic and membranous sheath, which is retractile within the anal joint of 
the abdomen. Before use it is closely folded back, bo as to be with difficulty analyzed. 

5. — Average length, exclusive of ovipositor, about 3.4°^™, the ovipositor, when 
extended, being longer than the rest of the body j expanse, about 7™°^. Antennae 
normal, 14-joinTed (2 + 12), slightly longer than head and thorax together, the two 
basal joints as in male; joint 3 longest, almost as long as 4 and 5 together; the rest 
of about equal length, cylindrical, slightly thickest anteriorly, with rounded tips 
and somewhat truncated bases ; the pedicels of joints 4 to 7 somewhat shorter than 
the others; apical nipple shorter than apical joint. In general, somewhat lighter in 
color than the male; the extended ovipositor lighter than remainder of the abdomen. 

Described from upwards of thirty fresh specimens, reared from larvae injuring the 
fruit of the pear, at Meriden, Conn. 

Larva. — Length, 4™^'^ to 4.5"^™. Color pale yellow. Surface polished and very 
faintly reticulated. Breastbone pale brownish, its apex broadly bilobed. (In the fig- 
ure it is represented as rather too long for its width.) Body (13 joints and subjoint) 
14-jointod, exclusive of the head. Antennae 2-jointed. Anal subjoint much narrower 
laterally than the penultimate, slightly concave, the concavity beset with six (throe 
each side) small fleshy tubercles (the two middle ones are not shown in the fig- 
ure), of which the second one on each side is stoutest, those on the external angles 
bearing each a short spine. Spiracles normally placed and mounted on tubercles. 

Pupa.— Average length a]jout 3™™. fiead, thorax, legs, and wing-cases blackish, 

making species, he never refers to tlie structural character of the genitalia, but dwells 
chiefly on the far less significant color and the structure of the ovipositor of the female. 

Osten Sacken has fully recognized the classificatory value of these genitalia in the 
TipuUdce (Monographs of the Diptera of North America, Part IV, Smiths. Miscell. 
Coll., 219, 1869) and admirably figured them. Their value has also been recognized 
in some groups of Coleoptera (e. Kiesenwetter's Monographic der Malthinen, Linnaja 
Entomologica, xvii, 1852) and in Lepidoptera (see Scudder & Burgess, Proc. Boston 
Soc. Nat. llist., xiii, Apr., 1870; F. Buchanan White, .Trans. Linn. Soc. Loud., 2d ser. 
Zool., i, p. 357, 1876 ; P. H. Gosse, Il)id, 2nd ser. ZooL, ii, p. 265, 1882), but chiefly in 
Neuroptera, because of the prominence they have, as' a rule, in that Order. Yet no 
very serious attempt has been made to co-ordinate and homologize the parts. In fact 
they show in the same Order, and even in the same family and genus, such an infinity 
of variation that it is questionable whether they can always be homologized. Take 
as an illustration McLachlan's admirable " Monographic Revision and Synopsis of 
Trichoptera of the European Fauna." In this he shows how absolutely essential the 
male genitalia are in discriminating species, though he is often in doubt as to the 
nature of the parts, or as to what really constitutes the true penis, and with the ex- 
ception of this organ and its sheath the other appendages are designated either as 
superior, intermediate, inferior, or lateral. In the Lepidoptera the x^a-rts have been 
variously named so that there is no uniform terminology. 
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abdomen yellow. Head and thorax together abont as long as the two basal joints of 
the abdomen. Front of head conical, acute, having each side, close to the eye, a stout 
spine and two fine hairs dorsally. Another, somewhat curved stout spine arises from 
the upper angle of the wing-cases which reach to the third abdominal joint. Abdo- 
men quite strongly curved, the sutures rather deep, and containing dorsally a some- 
Nvhat semicircular, scale-like piece, covered with minute retrorse spines; tip un- 
armed and bluntly rounded. Exuvium without special significance, the antennal 
Breaths remainiDg very much in the normal position. 
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EEPOUT ON THE LOCUSTS OF THE SAN JOAttXTIN VALLEY, CALI- 
FORNIA.* 

By D. W. COQUILLETT. 

Anaheim, Los Angeles County, California, 

September 1, 1885. 

Dear Sir : I herewith transmit to you my report upon the Locusts of the San Joa- 
quin Valley, California. 

In accordance with your telegram of the Ist of June, I proceeded to Stockton for the 
purpose of interviewing Mr. G. N. Milco, odo of the members of the State Horticult- 
ural Commission, in order to ascertain from him what part of the San Joaquin Valley 
was most infested with locusts. I learned from him that they wore about as numerous 
in the vicinity of Merced, in Merced County, as in any other part of the valley, and 
he invited me to pay a visit to the Bahach plantation — of which he is part owner — 
which is situated about 6 miles west of the village of Merced, adding that if I found 
the locality to be a desirable one I would be perfectly welcome to remain at the plan- 
tation for as long a time as I desired. A few minutes later I had an interview with 
the other proprietor of this plantation, Mr. J. D. Peters, a prominent business man of 
Stockton, who, upon learning my mission, also invited me to visit the Buhach planta- 
tion and remain there as long as I wished. Accordingly I proceeded at once to the 
above plantation, accompanied by Mr. Peters, and finding it to be a very desirable 
location — the locusts being very abundant, and everything necessary being offered 
me for the prosecution of my studies— I concluded to make this plantation my head- 
quarters. 

Already the locusts had almost wholly defoliated several collections of trees and 
ahrubs growing around the residfences in this valley, and many alfalfa and grain fields 
literally swarmed with them. 

* The following letter of inBtmctions will indicate the points upon which informa- 
tion was needed : 

Department of Agriculture, 

Division op Entomology, 
WasJiingion, D, C, June 1, 1885. 

Dear Sir: In accordance with my telegram and the inclosed commission, I wish 
you to give your time for from six to eight weeks or more, as occasion may require, to 
a thoroucjh examination of the Locust troubles in California. You are doubtless fa- 
miliar with the work of the United States Entomological Commission on Caloptenus 
spretuSj and of course it will not be necessary that you repeat descriptions of any of 
the remedies there given in detail or illustrated. I wish information as to the amount 
of damage ; as to the range ; as to the source and movements both of the young and 
the winged ; the kinds of soil in which they are hatched most abundantly, and every- 
thing pertaining to their natural history, which will of course be found very similar to 
that of spretus. Acconnts, as far as possible with illustrations, of all particular meas- 
ures adopted that are different from those adopted in the East ; observations on enemies 
and parasites, and, in fact, as fall a statement of the whole subject as will permit you 
to make a satisfactory report, to be published by the Departmeift. 

You should send on specimens properly preserved of the insect in its difierent stages, 
together with egg-pods, and particularly all parasites and other enemies found attack- 
ing it. * * * 

Yours very truly, 

C. V. RILEY, 

Entomologist. 

D. W. Coquillett, 

Anaheim, Cat. 

19 AG — ^S5- 
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About the middle of June the superintendent of the Buhach plantation, Mr. G. E. 
Ladd, who extended nao every facility in his power to aid me in studying up the locust 
problem in this valley, wrote to the saperintendent of the Natoma vineyard, near Fol- 
som, in Sacramento County, asking him what remedies he had used for destroying tlio 
locusts, and also what success he had had with them, and received a reply stating that 
he had been experimenting with a mixture composed of arsenic, sugar, middlings, and 
water, and was of the opinion that this would prove a decided success. 

About this time Messrs. George West and Thomas Minturn, two of the projjrietors of 
the extensive orchard and vineyard of Kohler, West & Minturn, at Minturn Statioij, 
in Fresno County, paid a visit to the Natoma vineyard for the purpose of learning more 
about the above remedy, and were so much pleased wi fch what they saw of its effects 
upon the locusts that they determined to try it upon their own orchard and vineyard 
at Minturn Station, and invited Mr. Ladd and myself to visit them and witnesti the 
results of the experiments. Accordingly, on the 24th of June, we proceeded to Min- 
turn Station^ and from what we there saw of the effects of this remedy, were con- 
vinced that it was a decided success. 

About the 12th of July, Messrs. Milco & Peters sent to the Buhach plantation 1,000 
pounds of arsenic, an equal quantity of sugar, and about 3 tons of bran, to be used in 
poisoning the locusts upon about 300 acres of the plantation that was planted out to 
fruit trees and grape-vines. Bran has been substituted for the middlings, not only 
on account of its being cheaper, but also from the fact that in drying after having 
been wet, it forms a jagged mass, which offers the locusts a chance to feed upon it ; 
whereas middlings, in drying, being much finer than bran, forms a smooth, even 
mass, which gives the locusts no chance to get a bite of it. During the next two days 
about two-fifths of the above materials were mixed and put out upon the 300 acres 
mentioned above, and this was repeated about one week later. After the expiration 
of a week after ^is second batch had been put out there were at least 400 dead locusts 
to every living one. 

I remained at the Buhach plantation until the first week in August, when, in ac- 
cordance with your request for me to return to my home and write my report, I took 
the train for Anaheim on the 8th of August, and arrived at my destination the next 
day. A few days before this I paid a visit to Messrs. Milco & Peters, at Stockton, 
but could not prevail upon them to receive any compensation whatever for my board, 
&c., while at their plantation. During my stay at the plantation these gentlemen 
did all in their power to aid me in my studies, and Mr. Milco visited the plantation 
several times while I was staying there, and assisted me much. 

To both of these gentlemen, and also to Mr. Ladd, the superintendent, my warmest 
thanks are due; To Dr. P. R. Uhler I am indebted for the determination of several 
species of locusts; and last, but by no means leas I am especially indebted to your* 
self for determinations and other help. 
Respectfully yours, 

D. W. COQUILLETT. 

Prof. C. V. Riley, 

U. S, Entomologist, 

The following pages comprise a report of my observations upon the 
locusts of the San Joaquin Yalley, California, during the months of Juno 
and July, 1885. 

I was located at the Buhach plantation, which is situated about 6 
miles west of the village of Merced, in Merced County. This plantation 
consists of about 400 acres, the greater part of which is planted out to 
fruit trees and grape^vimes. It is situated in the midst of a great grain- 
growing region, and on every side of it grain fields stretch away almost 
as far as the eye can reach, dotted here and there by the residences of 
the grain-growers or of their tenants, and by the fruit and ornamental 
trees which usually surround these residences. 

When I arrived at this plantation early in the month of June, the 
locusts were already in possession, but they were chiefly found in tlie 
vicinity of the Lombardy poplar trees which grew along the baqks of 
almost every irrigating ditch upon the plantation. Already many of 
these trees were beginning to show evidences of the work of the locusts, 
the leaves i3resenting the appearance of having been riddled by hail- 
stones. Many of the grape-vines growing next to these trees were also 
infested by locusts, which had not only stripped many of them of their 
leaves, but hod also gnawed off the buds and tender bark. 
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The locusts were confined to the trees and grape-vines growing along 
the outer edges of the orchards and vineyards, but later in the season 
they gradually spread all over th« plantation. They seemed to prefer 
the leaves of poplar trees and grape-vines to any others, and were espe- 
cially fond of the tender bark of grape-vines. While they would eat 
the leaves of almost every kind of tree, shrub, and plant growing upon 
the plantation, yet they manifested an evident preference for certain 
kinds. The leaves of peach trees were not much relished by them, but 
the fruit was eagerly eaten, and upon bearing peach trees that had been 
much infested by the locusts it was no uncommon sight to see nothing 
but the leaves and naked pits remaining. Fig and pomegranate trees 
suffered but little from their attack, as did also gum and evergreen 
trees. I saw a small, barrel-shaped cactus which had its inside eaten 
out by the locusts. 

Plants covered with sacking did not escape the attacks of the locusts, 
which gnawed holes into the sacking and then entered and devoured 
the leaves of the inclosed plant. One lady sought to save a favorite 
plant by turning a washtub over it, but upon removing the tub a few 
days later she found that the leaves had been entirely stripped from the 
plant. 

Fields of alfalfa suffered very severely from the attack of the locusts 5 
the latter were also very destructive to beans, cabbage, and tomatoes, 
but corn, melon, and pumpkin vines were not much injured by them. 

The pyretlirum plants — from the flowers of which the insect powder 
known as *^Buhach'^ is produced — were not much injured by the locusts. 
In places where the i^lants had been considerably eaten I found many 
locusts which acted very much as those do that have been sprayed with 
a solution of buhach and water ; they had completely lost the use of 
their legs and were lying upon the ground in a very helpless condition, 
occasionally jerking a leg or moving a foot. Several of them were dead, 
evidently having i)artaken too freely of the leaves of the pyrethrum 
plants, as no poison had been put out up to this time. 

Wheat fields, as a rule, were but little injured by the locusts, the 
principal injury being done by biting off a small proportion of the heads 
and allowing them to fall upon the ground. Late-sown wheat suffered 
the most, and several fields were injured to such an extent that they 
were not harvested. 

Eye fields were generally much injured by the locusts, which devoured 
the exposed kernels in the heads 5 1 have examined many heads of rye 
iu which every kernel had been devoured. Mr. D. W. Swain estimated 
that he had lost fully one-third of his crop of rye on 600 acres through 
the attacks of locusts. The reason that they were more destructive to 
rye than to either wheat or barley is to bo found in the fact that the 
kernels of wheat and barley are wholly inclosed in a husk, whereas the 
kernels of rye are exposed to view. 

SPECIES OF LOCUSTS MOST DESTRUCTIVE. 

I captured in the San Joaquin Yalloy no less than twenty different 
species of locusts belonging to the subfamilies Acridince ami (Edipodince, 
but the principal damage was committed by four species, three of which 
belonged to the Acridinw or Spine-breasted Locusts. 

The species which appeared in the greatest numbers was the Devas- 
tating Locust {Melayioplus devastator Scudder), which outnumbered all 
)f the other species combined, in the proportion of at least seven to one. 
[t was accompanied by the Ash-colored Locust (Melanoptus cineretis 
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Scudder) which was about one-twentieth as abundant as the former 
species. These two species were the ones that were the most destructive 
to the larger fruit and ornamental trees, and they are the only ones 
that I saw feeding upon the ripe kernels of rye in the fields. 

During the hottest part of the day they would sometimes take to their 
wings and fly to a distance of from 50 to 100 yards at a time. All of 
them would not start up at once, but one would start up here, another 
there, and so on, each apparently going entirely independent of the 
others. When the weather was perfectly calm they would fly in every 
direction, but whenever there was a gentle breeze blowing they would 
fly against it ; they would not attempt to fly when the wind was blow- 
ing hard. 

Sometimes when there was a perfect calm one would start up and fly 
a short distance, when, the breeze starting up, he would turn and fly 
against it ; but when it would begin to blow quite hard he would again 
turn about and fly with the wind for a short distance* and then alight. 

In these migrations, if one of the locusts were to fly against a tall 
tree he would alight there and remain for some time, but if he missed 
the tree he would continue his flight sometimes until lost to view; at 
other times he would gradually approach the earth and finally alight, 
either upon the bare earth or upon any plant, shrub, tree, or other ob- 
ject that chanced to be in his way. 

These locusts do not seem to be able to fly in any direction that they 
may choose, nor to alight' in any particular place, alighting aS often in 
the water or upon the bare ground as upon plants. In migrating from 
the fields to a collection of trees of any kind a very few of them will 
alight in the trees, but the greater number will-drop upon the ground 
and afterward crawl to a tree and ascend its trunk. 

The Ash-colored Locust {M, cinereus) flies with, greater ease than the 
Devastating Locust (ill. devastcitor). Both species fly in a nearly straight 
line, and at a distance ranging all the way from 5 to 20 feet from the 
ground. 

These migrations were not always performed for the purpose of ob- 
taining food, as I have frequently seen the locusts start out of poplar 
trees that as yet had not been much injured by theJn, of the leaves oi 
which they are very fond. I have also seen them fly out of wheat-fields 
that had not as yet been harvested, and out of low, waste places that 
were covered with a rank growth of green weeds. 

WHERE DID THESE LOCUSTS HATCH*? 

As the wind in the San Joaquin valley during the summer season 
usually blows from the southwest, so the course of the locusts would, 
in most cases, be directed to the southwest, since they invariably fl;y 
against the wind. 

Several persons who had visited the foot-hills lying on the east side 
of this valley early in the season stated to me that the locusts were 
much more abundant there than they have been in the valley, and thai 
they appeared there much earlier in the season than they did in th( 
valiey. These persons were nearly always of the opinion that the 
locusts which devastated the valley hatched out in the foot-hills, anc 
that as soon as the feed on the foot-hills began to fail, the locusts mi 
grated to the valley; but I arrived too late in the season to definiteh 
settle this question, as the locusts were already very numerous in th( 
valley when I arrived there early in June. I am strongly of the opin 
ion, however, that the greater number of the locusts which appearec 
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in this valley the present season were produced from eggs that had 
been deposited here daring the preceding autumn. 

As above stated, when I arrived at the Buhach plantation the locusts 
were most abundant along the outer edges of the orchards and vine- 
yards, while the more central parts were almost wholly free from them. 
Kow, if the locusts had migrated to this plantation, would they not 
have been found as often in the center of the orchards and vineyards 
as along the outer edges'? But if the locusts had hatched out upon the 
plantation we should expect to find them the most numerous in the vi- 
ciuity of uncultivated land, where the eggs would not have been dis- 
turbed by the plow and cultivator ; and this was exactly the situation 
where they were the most numerous — in the vicinity of the uncultivated 
land along the outer edges of the orchards and vineyards. Had the 
eggs been deposited last autumn in thfe more central parts of the or- 
chards and vineyards, the subsequent cultivating of these would have 
destroyed the eggs, so that no locusts would have hatched out in such 
situations; and'none were found there. 

Moreover, I found upon the uncultivated land referred to above quite 
a number of young locusts, which were evidently the young of the De- 
vastating Locust (M. devastator)^ since, in their markings, they approach 
that species more closely than they do any other of the Spine-breasted 
Locusts which inhabit the San Joaquin Valley. The following is a de- 
scription of these young locusts, drawn from fresh specimens: 

Head, ashen-gray, whitish below each eye. Thorax, ashen-brown ; two dark-brown- 
ish subdorsal stripes, one on each side, and below each is a whitish line, then a dark 
snot bordered below by a whitish line. Abdomen, ashen-pink, mottled with dark 
brown. Venter, whitish, unmarked. Lej^s, ashen-yeUow ; hind femora with a longi- 
tudinal black stripe on the outer side, interrupted at the middle of the femur and sub- 
interrupted at the first one-fourth ; upper side of hind femora marked with three 
black spots, the first at one-fifth, the second at two-fifths, and the third at two-thirds 
the length of each hind femur from its base, th§ first spot sometimes wanting, the 
second, and third spots extending slightly upon the inner side of each hind femur 
before the tip. There is a blunt spine between the front legs. 

In all of these characters the agreement with the adult Devastating 
Locust is very close. There are only three species of Spine-breasted 
Locusts inhabiting the San Joaquin Valley which approach this species 
very closely in their markings 5 and from each of these both the adult 
Devastating Locust and the young locusts above described differ as 
follows : 

Melanophis cincreus Scudder (the Ash-colored Locust), has no black 
spots on the hind femora. 

Melanophis sp. (probably only a variety of devastator) has no distinct 
black subdorsal stripes on the thorax. 

Faroxya sp. (near atlantica Scudd.) Jias the subdorsal stripes of the 
thorax well defined, not interrupted, and of nearly the same width 
throughout their entire length, while in the adult Devastating Locust 
and the young ones above described these stripes taper posteriorly, are 
not well defined, and are generally interrupted. 

These young ones quite closely resemble those of the Differential Lo- 
cust {Caloptenus differentialis Thomas), but differ in having no black 
dots on the groove on the under side of each hind femur. 

It seems quite evident, therefore, that the young locusts above de- 
cribed are those of the Devastating Locust, the species which committed 
the most extensive depredations in the San Joaquin Valley the present 
season; and if they were the young of that species, then the latter 
breeds in the San Joaquin Valley, since it would have been quite im- 
possible for these young ones — many of which were not more than one- 
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fourth grown — to have found their way to the Buhach plantation from 
the foot-hills, a distance of from 15 to 20 miles. 

When I first arrived in the valley, the Devastating and Ash-colored 
Locusts were most numerous in those grain fields that had not been 
plowed for a year or more, that is, in fields of what is commonly called 
"volunteer'' grain, L e., self-seeded. Some of the locusts remained in 
these fields for two weeks after the grain had been harvested by the 
latter part of July scarcely a single specimen of either the Devastating 
Locust or the Ash-colored Locust could be found in these fields, but the 
low waste places, which were quite numerous in and near all of the grain 
fields, and which were covered with a rank growth of green weeds, were 
infested with immense numbers of these locusts, which doubtless will 
breed in these situations. 

These waste places are covered with water daring the latter part of 
the winter season, and sometimes until late in the summer. When the 
proper time for putting in the seed arrives they are too wet to be plowed 
and seeded, and are therefore allowed to remain undisturbed from year 
to year. The green weeds which these waste places contain late in the 
season, when the surrounding fields contain nothing green, furnish food 
to the locusts until their egg-laying season arrives, when they will doubt- 
less deposit their eggs in these waste places; and as these eggs do not 
liatch until the following spring, they must be covered with water for a 
period of two or three months. This would not necessarily destroy their 
vitality unless they were covered by the water for too long a time, since 
Professor Eiley has ascertained that the eggs of the Eocky Mountain 
Locust {Galoptenus sj)retiis^ Uhler) were not affected by being submerged 
in water for three months during the winter and early spring.* 

CAUSE OF THE ABUNDANCE OF THE DEVASTATING LOCUST IN THE 
SAN JOAQUIN VALLEY. DURINa THE SUMMER OF 1885. 

If, as we have supposed above and have every reason to believe to be 
a fact, the Devastating Locusts deposit their eggs in these waste places, 
we see that in ordinary seasons these locusts will not appear in suffi- 
cient numbers to attract attention, since the water will be removed, by 
evaporation or otherwise, from the more elevated portions of these 
wjiste places first, and therefore the eggs which have been deposited 
in those elevated places will bo the first to hatch out, followed by those 
that had been deposited in less elevated places, and so on. It follows 
that those hatched out the earliest will be the first to acquire wings and 
migrate to the adjacent fields, followed after a certain time .by those 
hatched out next, and so on. By coming into the fields so gradually 
and spreading over so large an area of land, their presence will scarcely 
be noticed. It is also quite certain that many of the eggs are destroyed 
by being too long covered by the water, since, in ordinary seasons, sev- 
eral of these waste places contain w.ater until quite late in the summer. 

Thus it happens that in ordinary seasons the loqusts never appear in 
sufficient numbers to attract attention. 

Last winter, however, but little rain fell, and, as a natural conse- 
quence, what little water was collected in the waste places soon evap- 
orated, leaving these places perfectly dry for some time before the time 
for the locust eggs to hatch out had arrived; consequently, when the 
time for these eggs to hatch out did arrive, they all hatched out within 
a short time of each other, and as they would all acquire wings and ml- 



* See the First Annual Report of the U. S. Entomological Commission, pp. 359, 360. , 
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grate to the adjacent fields near-ly at the same time, th«ir coming all at 
once, or within a short time of each other, would very naturally attract 
attention. Moreover, it is very evident that they appeared in greater 
numbers the present season than they do in ordinary seasons, since none 
of their eggs were destroyed by being covered with water for too long 
a time. 

As stated above, the locusts left the grain fields this season a few 
weeks after the latter had been harvested, there being no green food 
for them to obtain in these fields ; but it is quite probable that, as last 
season was a very wet one, there may have been green weeds in the 
grain fields as late in the season as the locusts deposit their eggs, and 
if such was in reality the case, then we may suppose that many of the 
locusts deposited their eggs in the fields last autumn. This would ac- 
count for the fact that the locusts were most numerous the present 
season on those fields which had not been plowed for over one year. 

From the above facts it would appear that whenever there is a very 
dry winter and spring in the San Joaquin Yalley there will be an abun- 
dance of locusts in that valley during the following summer ; but when 
there is an abundance of rain during the winter and spring months 
there will not bo an unusual number of locusts during the following 
summer. 

In the latter part of July I saw several pairs of the Ash-colored Locust 
{M. cinereus) united in coition, but up to the time that I left this valley — 
the first week in August— I did not see a single pair of the Devastating 
Locust thus united. 

THE DIFFERENTIAL LOCUST. 

The Differential Locust (Galoptenm differentialis Thomas) was only 
about one twenty-fifth as numerous as the Devastating Locust. These 
two species and the Ash-colored Locust were the only Spine-breasted 
Locusts that appeared in destructive numbers in the San Joaquin Valley 
the present season. The only other species of Spine-breasted Locusts 
that I took in that valley are the Acridium shoslwne Thomas ; the Hes- 
perotetiix viridis (Thomas), and the Paroxya (near atlantica Sc.^. 

When I first came to this valley, early in June, the Differential Locust 
was mostly in the wingless state, there being only about one winged speci- 
men to ten wingless ones ; by the last week in July the greater number 
Df them had acquired wings. On the 23d of June I saw the first pair 
united in coition, but the majority of them did not pair until about three 
i^eeks later. After coition, and before the eggs are deposited, the 
ibdomen of the female increases very much in size. 

The first egg-mass which I saw this species deposit was deposited on 
he 23d of July. The location chosen was a shaded place on the north 
;ide of a row of trees and in a sandy soil. A basin-like hole had been 
lug in the ground at the base of an ornamental tree, and had been filled 
vith water a day or so previously, for the purpose of irrigating the tree. 
Che female locust had worked her abdomen into the ground on the 
>uter edge of this basin. I first discovered her in this position at about 
> o'clock in the afternoon, and at 15 minutes past 4 o'clock she had com- 
)leted depositing an egg-mass and walked away. 

This egg-mass is about three-fourths of an inch long, slightly curved, 
ind a little less in diameter than an ordinary lead pencil. The space 
)etween the uppermost eggs and the surface of the surrounding earth 
v^as filled in with a frothy matter. When freshly deposited the egg- 
aass is of a pale bluish color. 
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On several succeeding days I saw many females of this species deposit 
tlieir eggs, and in nearly every instance the situation chosen for this 
purjjose was the edge of one of the basin-like hollows at the base of a 
tree. 

I saw several of the females make numerous attempts to sink their 
abdomens into the earth upon a hard beaten walk, but always without 
meeting with success. They do not appear to have the power to penc 
trate hard substances that is possessed by some locusts. Upon one oc. 
cnsion I saw a female Chloealtis conspersa. (Harris), that had excavated 
a hole in the bark of a burr-oak log by means of the horny plates at the 
tip of her abdomen; whenfoundby me she had reached a depth equal to 
about one-half the length of her abdomen. This occurred in Northern 
Illinois. 

The Differential Locust is not so easily startled as the Devastating 
Locust is, and its flight is heavier and sustained for only a short distance, 
seldom flying more than 12 or 14 feet at a time. It does not ])erform 
those migrations indulged in by the Devastating and Ash-colored Lo- 
custs, seldom taking to its wings except when disturbed. 

It was principally found in trees, being especially partial to the leaves 
of poplar trees. I did not find it in the grain fields, and it occurred 
only in limited numbers in the low, waste places, overgrown with weeds. 
It was very numerous in alfalfa fields, where it probably breeds, as young 
ones of all sizes were very numerous in these fields. 

THE YELLOW LOCUST. 

The only species of Spineless-breasted Locusts {(Edipodince) that ap- 
peared in destructive numbers in the San Joaquin Valley the present 
season was the Yellow Locust {Trimerotropis pseudofasciata Scudder), 
which was only about one-twentieth as abundant as the Devastating 
Locust. When I first came to the valley early in June, this species was 
most numerous in grain fields, but after these had been harvested it 
migrated to new pastures. In many places it was very destructive to 
the leaves of grape-vines and low trees, but it was very seldom found 
in large trees. 

The flight of the Yellow Locust is more undulating than that of the 
Devastating Locust, and is sometimes continued for long distances at a 
time. They do not always fly in one direction, against the wind, as the 
last-named species almost invariably does, but fly in almost every direc- 
tion. They do not all start at once, but one wili start up here, another 
there, and so on, each apparently going entirely independent of the 
others. 

Their flight is sometimes accompanied by a crackling sound, but they 
appear to produce this sound at their pleasure while on the wing. Sev- 
eral other species of Spineless-breasted Locusts ( (Edipodince) can also 
produce this sound while on the wing, but I am not acquainted with a 
single species of Spine-breasted Locust {Acridince) that ever produces a 
similar sound. 

The Yellow Locusts are more frequently found resting upon the bare 
ground than in any other situation, but during the hottest part of the 
day they seek the shade of low weeds, grape-vines, small trees, &c., 
which they usually ascend, but never, or very seldom, go very high. I 
have frequently seen them feed upon dry leaves, and they seem to pre- 
fer feeding upon these on the ground to climbing after the green ones. 

I have also seen them feed upon a locust that had but recently died; 
they would usually begin upon the side of the thorax next to the head. 
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and eat away the whole side and internal parts of the thorax, sometimes 
also devouring- the greater part of the abdomen. This cannibalistic 
habit seems to be indulged in by all the different species of locusts that 
inhabit this valley. 

I saw several pairs of Yellow Locusts united in coition in the latter 
y)art of June, but did not succeed in obtaining any eggs, although I fre- 
quently saw a female that had her abdomen sunken its whole length 
into the loose sand in the grain fields ; after she had withdrawn her 
abdomen and walked away, I carefully dug up the earth in the place 
where her abdomen had been thrust into the sand, but never succeeded 
in obtaining the eggs. As the situation chosen by these females was 
in the open fields where it was impossible to watch their movements 
unobserved by them, it is quite likely that my presence frightened or 
otherwise disturbed them to such an extent that they would not deposit 
their eggs so long as I was within view of them. So long as I remained 
hidden from view, the female Differential Locust would continue deposit- 
ing her eggs, that is, when I discovered her in the act of depositing 
eggs some distance off, and my presence was unknown to her; but, when 
I came upon her unawares and she saw me, it mattered not how quickly 
and carefully I withdrew myself from her sight, she always refused to 
deposit any eggs, after a certain time withdrawing her abdomen and 
walking away. Hence I believe that no female locust will deposit her 
6ggs when she is aware of the presence of any person. 

OTHER SPECIES OF LOCUSTS. 

I captured eighteen different species of locusts in the San Joaquin 
Valley during the two months that I remained in that valley. In order 
to show the comparative abundance of each of these species, I sub- 
join herewith a list of those determined, with numbers attached show- 
ing the numbers in which the locusts of each species appeared as com- 
pared with those of any of the other species. Thus, the first species is 
represented by the number 1 and the second species by the number 4, 
indicating that there were four specimens of the latter species to every 
one of the former, and so on throughout the list : 



Psoloessa texana Scuddcr 1 

Hesperotetiix viridis Thomas - 4 

Conozoa wallula Scudder 6 

Camnula jpellucida Scuddor 8 

Acridium shoslione Thomas 10 

Dissosteira venuata StS,l 10 

Trimerotropis vinculaia Scudder 20 

IVimero <ropis sp. ? : 40 

Trimerotropis sp.? 50 

Melanoplua probable var. of devastator 50 

Paroxya near ailantica 50 

IHmerotropis sp. ? 75 

Dissosteira spurcata Sanssure 100 

Caloptenus differentialis Thomas 750 

Mdanoplus cinereus Scudder 1, 000 

Trimerotropis pseudofasdata Scudder 1, 000 

Alelanoplus devastator SaudCier 20,000 



INJURY COMMITTED BY THE LOCUSTS. 

It is very difficult to give any idea of the injury committed by the 
locusts in the San Joaquin Yalley the present season. A majority of 
the trees and grape-vines that had been defoliated by them, put forth 
a new growth of leaves in the coarse of three or four weeks £rom the 
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buds tliat ordinarily would not have developed until the following sea- 
son; in these cases the only injury sustained through the attacks of the 
locusts was a partial arrest of the growth of the trees and vines, and 
in many cases a loss of the fruit upon fruit-trees and grape-vines in 
bearing. 

Grape- vines that had been stripped of their leaves, buds, and much 
of their bark, sent out new shoots from the base of the vines, the de- 
nuded part dying back as far as the buds and bark had been removed. 
In cases where the bark had been removed but the buds had not been 
injured, these buds developed a new set of leaves, and a new bark 
seemed to be forming in those places where the old bark had been re- 
moved. 

Several vineyardists plowed under their young vines to save them 
from receiving further injury from the attacks of the locusts, and also 
to prevent them from drying out, and the majority of the vines treated 
in this manner, in the course of three or four weeks, sent up a new 
growth through the thin covering of earth that had been thrown upon 
them by the plow. 

The devastations committed by the locusts in the grain fields and 
vegetable gardens were in most cases irreparable. A&alfa fields were 
in most cases kept eaten down so closely by the locusts that not a sin- 
gle crop of hay was gathered from them. 

NATURAL ENEMIES. 

Besides several kinds of domestic animals, such as hogs, dogs, cats, 
chickens, ducks, turkeys, &c., I have also seen several kinds of wild ani- 
mals, birds, and insects preying upon thelocusts. Among these is a large, 
ground-lizard, or swif\ as it is commonly called, which I have twice 
seen catch a locust in its mouth, springing upon it somewhat as a cat 
would spring upon a mouse. I have also seen the following birds feed- 
ing upon locusts : Bullock's oriole {Icterus buUocUi), a sparrow resem- 
bling the Eastern Song-sparrow (Melospiza melodia), and a larger spar- 
row having a patch of red feathers on the head. 

Among insects I saw two different species of wasps preying upon the 
locusts. The most common species is the Friononyx atrata. When a 
locust takes to its wings one of these wasps will pounce upon ifc, seize 
it in her legs and bear it to the ground, after which she thrusts her 
sting into it 5 the part of the locust into which the sting is thrust is the 
under side of the thorax, between the insertion of the first two pairs of 
legs. Soon after being stung the locust becomes motionless, when the 
wasp gets astride of it, seizes its antennas with her jaws, and drags the 
locust to her burrow, the body of the locust being under and directed 
in the same direction as that of its capter, three of the wasp's legs be- 
ing on one side of the locust and three on the other. The wasp leaves 
the locust at short intervals for the purpose of finding her burrow, after 
which she returns to it again and drags it a short distance farther in 
the direction of her burrow. 

I have seen upwards of two dozen of these wasps thus dragging lo- 
custs to their burrows, which are always made in loose, sandy soil, and 
in every instance the victim was a Devastating Locust. How and why 
they always select this species for their victims is a mystery, since there 
were always three or four other species of locusts of the same size and 
nearly of the same color — among which may be mentioned the Ash- 
colored Locust — always associated with them ; still I never saw them 
attacking any other species than the Devastating Locust. 

After dragging the locust into her barrow the wasp stations herself 
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in front of the latter, her head directed from it, and then with her front 
feet she throws the dirt into her burrow, occasionally going into the lat- 
ter apparently for the purpose of scratching the dirt into the farthest 
end of it, soon to return and resume the fiUing-up process ; in this way 
she continues until the burrow is filled up and not a trace of its existence 
is to be" seen. 

In. digging her burrow the wasp frequently uses her strong jaws, but 
in filling it up she uses her feet almost altogether, standing upon her 
t wo hind pairs of feet and scratching with her front ones somewhat as 
a dog would 5 all of her movements are very rapid. 

I saw a single specimen of another species of wasp dragging a De- 
vastating Locust to her burrow 5 she dragged the locust into her burrow 
i n the same manner that the Priononyx atrata did, as described above. 

I also saw a single specimen of the S^hex rujiventris dragging a wing- 
less cricket {Andbrus sp.) to her burrow in a similar manner. During 
the fore part of July I saw several pairs of these Sphex wasps united 
in coition in the dooryard of the Buhach plantation, while many of them 
wore lying upon the ground dead 5 these latter I judged were males 
which had died after coition had taken place. 

On the 20th of July I found three red mites attached to the under side 
of the breast of a Trhnerotropis sp., a Spineless-breasted Locust having 
the hind wings bluish at the base. These mites were in shape like an 
inverted tea- cup, and were doubtless the young Tromhidhm locustarum ; 
but unfortunately they escaped before a careful examination of them 
could be made, and I did not succeed in obtaining any additional speci- 
mens. 

On the 6th of July a dipterous larva, about 9 millimeters long, issued 
from iEin oval hole in the side of the thorax next the head of a JDisso- 
steira spurcata which I had inclosed in my cyanide bottle ; this larva 
died before pupating, having been killed by the cyanide, as it was not 
discovered by me until an hour or more had elapsed after I placed the 
locust in the bottle. 

This was the only specimen of this parasite that I obtained, although 
I dissected many hundred locusts in search of additional specimens, 
but without meeting with success. 

In a paper on the North American Conopidcc^ which appeared in the 
Transactions of the Connecticut Academy of Natural Sciences, for the 
month of March, 1885 (vol. vi, p. 389), Dr. S. W. Williston, quoting 
from Brauer, states that Gonops is sometimes parasitic upon CEdipoda 
(a genus of Spineless-breasted Locusts). The only species of Conops 
that I have taken in the San Joaquin Yalley is the Physocephala affinis^ 
Williston 5 and the Dipterous larva mentioned above may have belonged 
to this species, 

REMEDIES. 

As soon as the locusts began to appear in destructive numbers upon 
the Buhach plantation, the superintendent, Mr. G-. E. Ladd, tried a grea t 
many means of destroying them. 

Adjoining this plantation on the west is an alfalfa field that literally 
swarmed with locusts; many of them found their way to the adjacent 
trees upon the Buhach plantation, and to intercept them Mr. Ladd 
placed a windrow of dry pyrethrum stems between this alfalfa field and 
the nearest row of trees upon the plantation. In the evening many of 
the locusts would crawl into this windrow for the purpose of spending 
the night therein, and late at night the windrow was set on fire ; in this 
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way a great ma^y of the locusts were destroyed, but a great many more 
passed Over the windrow into. the adjacent trees. 

This alfalfa field was rolled late in the evening with a heavy wooden 
roller, but this did not kill very many of the locusts, although the 
ground was quite level, but sandy. I have repeatedly stepped squarely 
upon a locust on loose, sandy soil, without injuring the locust in the 
slightest degree, so far as I could discover. 

A small patch of alfalfa that was thickly infested with locusts was 
sprayed with a solution composed of 1 part of the kerosene emulsion (2 
gallons kerosene, 1 gallon water, and one-half pound of soap) diluted 
with 4 parts of water, but the locusts were not killed by it. Locusts 
immersed in the undiluted emulsion died a few minutes afterwards. 

Mr. G. K. Milco, one of the proprietors of the Buhach plantation, tried 
the experiment of driving the locusts out of a small vegetable garden by 
burning some flowers of sulphur on the windward side of the garden, but 
the locusts were not visibly affected by it. Several other persons also 
tried this remedy, but always with a like result. 

This remedy might prove effectual in localities where the air is so 
damp and heavy as to keep the smoke near the ground, but in a climate 
where the air is so light as it is in the San Joaquin Yalley in the sum- 
mer time it will avail nothing, as the smoke rises rapidly in the air and 
thus is not brought in contact with the locusts upon the surrounding 
vegetation. 

iVir. Frank Smith, whose farm adjoins the Buhach plantation on the 
west, had a trough of zinc constructed, the dimensions of which were 
about as follows: Length, G feet; width, 2 feet ; depth, 18 inches. This 
was mounted on runners, and late in the evening it was drawn by a 
horse through the orchard; the bottom of the trough was covered to the 
depth of 5 or G inches with strong soap-suds. 

In operating it, the trough was drawn beneath a tree infested with 
locusts ; the tree was then struck with a heavy stick that had been 
wrapped in several thicknesses of cloth to prevent bruising the tree ; 
by this operation many of the locusts were dislodged from the tree and 
fell into the soap-suds in the trough, and after a certain quantity of 
them had been thus collected they were transferred into grain-sacks and 
afterwards beaten to death with a heavy club. In this manner a great 
many of the locusts were destroyed. 

This plan would have been more effectual had there been two troughs 
instead of only one, so that there could have been a trough placed on 
each side of the tree. The best results were obtained when it was 
operated very late at night, when the locusts were somewhat stupefied 
by the cold. 

• A remedy that has been very successful in destroying locusts consists 
of a certain proportion of bran, arsenic, sugar, and water; these have 
been used in different proportions, but the one that appears to give the 
best results consists ot 1 part by weight of arsenic, 1 of sugar, and 6 of 
bran, to which is added a sufficient quantity of water to make a wet 
mash. 

This preparation is usually prepared in wash-tubs or half-barrels. 
One of these is filled about three-fourths full of dry bran, and to this is 
added about 5 pounds of arsenic, which is thoroughly stirred through 
the bran with a spade or shovel. Five pounds of sugar' is next thrown 
into a pail, which is then filled with water and the sugar stirred until 
it is dissolved, when this sugar- water is added to the bran and arsenic 
and the three well stirred ; more water is added and the stirring con- 
tinued until every portion of the mash becomes thoroughly saturated. 
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About a tcaspoonfiil of this masli is placed at the rgot of each tree, 
shrub, or plant infested with locusts, dropping it in the shade when this 
can be done. In the case of low shrubs or plants nothing more need be 
done, as the locusts will find their way to the poison, but when large 
trees are treated the locusts should be jarred out of them, or bo driven 
out with long poles. 

I have known locusts to be killed by eating some of this mash that 
had been put out over a week previously. TThe i>oison works very slowly, 
and when put out early in the morning will show but little effect upon 
the locusts until quite late in the day. A Devastating Locust that I 
saw eating the mash at 9 o'clock in the forenoon was still alive at 6 in 
the evening, but was dead when next examined early the next morning. 

Allowing a teaspoonful of this mash to each grape-vine in the vine- 
yard — the vines being 7 or 8 feet apart — this will require about 10 
pounds of the dry bran (and arsenic and sugar in proportion) to each 
acre. The cost of the material will vary, but should not exceed 50 cents 
for each acre of grape- viues, including cost of labor for mixing and ap- 
plying it. For orchards the cost will be much less than this. 

The addition of sugar to this mash is merely for the i^urpose of caus- 
ing the arsenic to adhere to the particles of bran, and not for the pur- 
pose of increasing its attractiveness, since bran is more attractive to the 
locusts than sugar. This I have demonstrated to my own satisfaction. 
A quantity of sugar was placed upon the ground contiguous to an equal 
quantity of bran mash ; when a locust came to the sugar he would eat a 
little of it, move on a short distance and again take a few bites of the 
sugar, and continue in this manner until he reached the mash, when he 
would settle down, eat his fill, and then move off. The locusts which 
came to the mash before reaching the sugar would, almost without ex- 
ception, eat their fill of the mash and then walk away, but occasionally 
one would leave the mash and take a few bites of the sugar, only to re- 
turn to the mash again. Kone of them ate their fill of the sugar, but 
always nnuiilested an evident preference for the mash. 

This mash was used upon about 300 acres of orchard and vi^eyard on 
the Buhach plantation, and about two weeks later scarcely a living 
locust was to be seen where they could have been counted by the hun- 
dred or even thousands before the poison had been applied, the ground 
in many places being literally covered with the dead bodies of the slain. 

Several other i)arties also used this poisonous mash, and so far as I 
was able to learn, it gave entire satisfaction in every instance. 

By exercising only ordinary precautions there need be no fear of en- 
dangering the lives of either man or any of the domestic animals in using 
this poisonous preparation. It should be mixed in a close room to pre- 
vent the arsenic from being blown about by the wind. There is no need 
of touching the arsenic or the mixture with the hands, as the mixing 
and distributing is accomplished by means of spades, shovels, wooden 
paddles, &c. 

Of course this mixture should not be pat out in i^laces where i)0ultry 
or any of the domestic animals can gain access to it. Upon the Buhach 
plantation were four greyhounds and several cats that were allowed to 
roam about the plantation where this mixture had been put out for the 
locusts ; still at the time that I left the plantation — about four weeks 
after the poisonous mixture had been put out — not one of them had 
been killed either by eating of the mixture itself, or of the locusts that 
had been poisoned by it. 

There were also several barnyard fowls upon this plantation, but not 
one of them was poisoned from having eaten locusts that may have 
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found their way to the poultry range after having eaten of the poison- 
ous mixture. Mr. Boynton, whose farm adjoins the Buhach plantation 
on the west, stated to me that many of the locusts which had eaten of 
the poisonous mixture would fall into an irrigating ditch that flowed 
through his poultry yard, and many of the locusts were thus carried 
within the reach of his fowls; still he was not aware that any of the lat- 
ter had died from the effects of having eaten of the poisoned locusts. 

In fact, I did not learn of a single instance where this mixture had 
caused the death of any person, nor of any domestic animal, although 
it was used very extensively in many parts of the San Joaquin Yalley. 
Neither were the birds killed in any considerable numbers from hav- 
ing eaten either of the mixture itself or of the locusts that had been 
poisoned by it. During the four weeks following the putting out of 
this mixture upon about 300 acres of the Buhach plantation, I found 
only about half a dozen dead birds that had evidently met their death 
through the agency of this mixture; these consisted of three or four 
meadow larks, a bee-bird, and a field sparrow. 

Babbits and hares, or "jack-rabbits," as they are commonly called, 
were destroyed in large numbers by this mixture. After the greater 
numbers of locusts ui)on the Buhach plantation had been destroyed the 
work of extermination was carried into a large patch of wild sunflowers 
adjoining the plantation on the' north, and as one of the results, at least 
two dozen hares paid the penalty with their lives. 

The four greyhounds belonging to the plantation were among these 
poisoned hares almost every day; still I never saw one of them attempt 
to feed upon the poisoned hares; certain it is that not one of them met 
his death from this cause. 

As the mixture is saturated with water before it is put among the 
plants infested with locusts, there is no danger of its being blown about 
by tlie wind ; and there is also very little danger of its being deposited 
upon the fruit by the feet of birds and insects that may have alighted 
upon the mixture and afterwards flown to and alighted upon the fruit. 
As the mixture becomes dry its particles adhere together, forming a 
solid mass which could not be blown about by the wind. 

I have never seen this poisonous mixture used in grain fields, but 
know of no reason why it would not prove very effectual in such fields. 
Great care should be exercised in using it in alfalfa fields, but if it were 
X)laced upon small pieces of boards it could doubtless be used with en- 
tire safety in such fields; but of course it would not be safe to pasture 
any animal in such fields, even after the poison had been removed. 

Where it is desired to destroy locusts infesting trees or shrubs in 
places where it would not be safe to use the poisonous mixture described 
above, this can be accomplished by placing blankets upon the ground 
beneath the tree or shrub and spraying the latter with a solution com- 
posed of 1 pound of buhach thoroughly stirred in 10 gallons of water. 
This solution will be more effectual if 2 or 3 pounds of glucose is added 
to it, first dissolving the glucose in hot water; the addition of the glu- 
cose is for the purpose of causing the solution to adhere more firmly to 
the bodies of the locusts, while its presence does not appear to have an 
injurious effect upon the leaves of such trees as the Carolina Poplar. 

The best time lor applying this solution is late at night, and the stiller 
the night the more effect the solution will have upon the locusts. In a 
few minutes after it is applied the locusts will begin to drop down upon 
the blanket placed under the tree, and in the course of half an hour all 
of the locusts that have been touched by the solution will be lying upon 
the blanket in a perfectly helpless condition, when they can easily be 
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destroyed. One way of accomplishing this is to gather the locusts in a 
pile, cover the latter with straw and then set fire to it; or they may be 
collected in grain sacks and immersed in scalding-hot water until life 
is extinct, after which they may be fed to hogs or to poultry. 

One of the best nozzles that I have ever used for spraying this solu- 
tion is the Cyclone" nozzle, originally introduced by the Department 
of Agriculture. It throws a very fine spray, and by its use the upper 
as well as the under surface of the leaves can be directly sprayed — an 
object that could not be attained in using the old "San Jos6'' nozzle, 
which threw a spray from its end instead of from one of its sides. 



EEPOET ON THE ABUNDANCE OF THE EOCKY MOUNTAIN lOCTJST 

IN 1885. 

By Lawrence Bruneb, Special Agent 

West Point, Nebr., August 20, 1885* 
Sir : Herewith is submitted a report of my recent visit to the vaUey of tlie Lower 
Yellowstone River of Eastern Montana and the adjoining portions of Northwest Da- 
kota, where it was reported the grasshopper" or Migratorv Locust (Melanoplue 
£rpreiw3) had appeared in injurious numbers. 

The trip was taken under your direction for the purpose of ascertaining the truth- 
fulness of these reports, and if possible to predict for the future. 

Ab will be seen by the accompanying notes, I first visited Glendive, Mont., from 
which point I worked down the Yellowstone Valley to its junction with that of the 
Missouri at Fort Buford. From here, along the latter, to Bismarck, and thence across 
country to Harold, on the Dakota Central branch of the Chicago and Northwestern - 
Railroad. 

Very respectfully, 

ry ^ XT LAWRENCE BRUNER. 

Prof. C. V. RiLET, 

United States Entomologist, Washington^ D. C. 

The first Eocky Mountain Locusts observed on this trip were seen to- 
day (July 29) at a point about 80 miles east of Glendive, Mont. They 
were quite numerous and were observed, as the train sped by, to hop 
away from the side of the railroad track where they appeared to have 
congregated for the purpose of feeding upon the rank vegetation which 
grows upon the loosened soil of the road-bed. 

Upon going out in the streets of Glendive, on the morning of the 
30th instant, I observed large numbers of several species of locusts 
upon the ground and among the scant herbage. Some of these, about 
half, were of the migratory kind and appeared in excellent health. 
The remaining half was composed of the Lesser Locust (JHelanoplus at- 
lanis)^ the Eed-thighed Locust (M. femur-ruhrtm) and other native 
species. By making inquiries I ascertained that elsewhere they were 
equally numerous and at some places far more numerous even than 
they were there. 

One peculiarity which I noticed in connection with the locust visita- 
tion here this season is the presence of 6very other species of locust 
[iuown to occur in this region in equally large numbers with the de- 
structive species (that is, as the term '^destructive species'' is generally 
anderstood). Even species which have hitherto been considered as rare 
xt all points in the West are this year present in comparatively large 
lumbers ; as, for example, Soojpedon nuhihm, Melanoplus infantilis and 
Mestohregma pulchella (the latter an undeacribed species, which is only 
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known to occur in the Yellowstone Valley, where it feeds exclusively 
upon the white sage, Eurotia lanata). 

In visiting the regions about the neighborhood of Glendivo, I found 
the locusts equally numerous on the lowlands and highlands, as well as 
on the hill-sides. 

The various species of Melanoplus falling in the same group with 
apretiis and atlanis are more partial to localities where the vegetation is 
somewhat rank, and consequently tenderer than the growths upon the 
higher slopes and plateaus, than they are to the more elevated and 
open tracts where the grasses and herbage are short -and rather dry. 
Through inquiries it was ascertained that locusts of all kinds are equally 
numerous up the valley to the mouth of Powder Eiver, or perhaps even 
to that of the Tongue Kiver at Miles City. So persistent and numerous 
are they at O'Fallan's Creek that they have almost denuded the ranges 
of grass, and the cattlemen of that neighborhood contemplate moving 
their stock to adjacent ranges for feed. This wholesale destruction of 
the bunch and buffalo grasses is mainly due to the work of '^natives" 
rather than to the Migratory and Lesser Locust. In fact, the grass over 
a considerable portion of JS'orthwestern Dakota and Eastern Montana is 
greatly damaged and in many places entirely eaten away. To be more 
explicit, the region embraces in Montana between the Missouri and 
Yellowstone Rivers to about the one hundred and eighth meridian, and 
the adjacent part of Dakota to about the one hundred and second me- 
ridian. As a proof of the great destruction in this direction, we need 
but state that the surface of the ground throughout all parts of this 
area is strewn with the small elongate pellets of their excrement, which 
in some places entirely cover the ground, and in others, where the rains 
liave washed them together in heaps, a half of an inch or more in depth. 

The locusts have also been quite destructive to gardens and fields of 
small grain at various points along the Yellowstone Eiver between 
GlendiVe and Fort Buford; also at Wolf Point and Poplar River Agency, 
while a little injury was also occasioned by them on the Little Muddy 
and at Grineirs — the former 22 and the latter 65 miles below Fort Buford 
on the Missouri. This injury to vegetables and grain was done chiefly 
by M. spretiusy M. atlanis^ and Gamnula pellucida^ while the injury to the 
grasses can be attributed mainly to the other species common to the 
region. 

During the time which was spent in this region locusts were seen in 
the air at different localities and intervals wherever I happened to be 
when the wind was blowing from some point in the north (including all 
directions between east and west) ; but at no time were their flights 
very extensive or the numbers seen great. As near as I could learn by 
inquiry at various points along the line of my travels, there were but 
few flights prior to July 29, on which date they were first observed in 
the air at Glendive, at which time they were moving in an easterly and 
southeasterly direction. This was also the day when I observed the 
species — probably the advance guard of those which left the region 
about Glendive in the forenoon. 

As will be seen by reference to the notes of the trip, which are tran- 
scribed and sent herewith, locusts were observed in the air at various 
points within and adjoining the district mapped out, all of which, with 
but a single excei)tion (when they moved southwest), were moving south- 
ward and eastward; so it will not appear at all strange when it is learned 
that they have spread over all the region in Dakota as far south as th( 
Big Cheyenne River and as far east as the James River. This scatter 
ing has all occurred within the past three weeks, and that, too, whei 
tlie wrc-'^^'^'-^g winds were contrary. This course is liable to, be coutin 
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ued from now on until into' the middle of September, when localities 
much more widely removed from the breeding center will be reached. 

Up to the time of my leaving the locust area indicated no eggs had 
been deposited by the Eocky Mountain species, that I heard of, but 
si)ecimer)s were seen in coitu at all points where the species were ob- 
sei vcd after August 1. From this fact as a basis it will be safe to pre- 
dict a general deposition of eggs over the entire area* visited and still 
to be visited by the advancing flights. By referring to the records for 
past years in the United States Signal Office at Bismarck, Dak., it was 
ascertained that the prevailing wind in that region changes from the 
east and southeast to the northwest about the middle of August ; and 
as a consequence from this time on we may expect more northwest winds 
tlia]! we Lave thus far had since the locusts began their southward 
movements, and as a natural result a continuation of this movement is 
to be anticipated. jS^ow, it depends altogether upon the weather and 
kinds of winds henceforth this season whether or not any of these are.so 
directed as to mass the locusts at some particular locality, and thereby 
result in damage to the corn crop. 

The probabilities now are that ill. spretuswiU hatch in moderate num- 
bers throughout the region this year overrun, and, in addition, through- 
out the greater part of Dakota, as well as parts of IS'orthern JN'ebraska 
and ISTorthwest Iowa. Of course, when they have been spread over so 
extended an area, there can but little harm emanate Irom the com- 
paratively small swarm which produced them. The only chance now 
of injury from locust swarms next year is in the possible accumulation 
of numbers during the present fall, while they are still moving, and 
before the majority of their eggs have been deposited, or in a like ac- 
cumulation after the young of next year's hatching have become fledged 
and begun their flights. Such a state of affairs can only come to pass 
by the aid of extremely favorable circumstances, and when we take into 
consideration the numerous adverse agencies which in ordinary years 
rather deter than promote the highest possible development of the spe- 
cies, we need not fear any such calamity. The chances for such an in- 
crease are diminished at least one-fourth by the fact of the summer thus 
far having been a rather exceptionally humid one, and the chances are 
that the fall will continue similarly wet, which, if followed by an open 
winter, will have the same effect upon the hatching of the eggs as did 
that of 187G-'77. 

One fact particularly noticed this year is the comparatively few para- 
sites of every species that are known to destroy this and other locusts. 
While in Montana and Dakota I became interested in no small degree 
in noticing the almost total absence of certain parasites which had been 
seen in the same localities several years ago in rather large numbeis. 
1 tberefore took particular pains to watch for these beneficial insects, 
and, as a result of these observations, I am sorry to say there is but 
little need of looking to this quarter for aid in checking the already 
greatly advancing increase of locusts in Montana and Northwest Da- 
kota the coming summer. This scarcity of these natural aids of man in 
this particular direction can be attributed to no other cause than the 
very dry seasons of 1882, 1883, and 1884 in this particular region, in 
conneetion with the absence of the Kocky Mountain Locust from the 
greater portion of the country since 1878. All these parasites appear 
to thrive best, and many of them, on account of their delicate structure, 
are greatly dependent for their development upon a considerable amount 
of humidity. The present wet summer may, however, have a tendency 
to increase their numbers again. 
20 AG— '85 
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One feature of this year's storms in the valley of the Yellowstone and 
Missouri Eivers was the great amount of large hailstones which fell and 
destroyed many locusts. Some of these hail-storms were so severe that 
for several days after they had occurred dead locusts by the hundreds 
were to he found upon the prairies. These storms were also injurious 
to crops— far more so than the locusts would have been that were killed 
by them. The great amount of rain which fell, on the other hand, was 
the means of producing a greatly- increased crop of grasses upon the 
prairies, which otherwise must have been almost entirely devoured. 

Next to the Kocky Mountain Locust the species most to be feared in 
this region is the Lesser Locust, Melanoplus atlanisy Eiley, which in 
many places was seen in numbers fully twice as great as tlie former. 
The species here differs from the typical specimens of the East in the 
color of the posterior tibiae. Those of the East invariably have these 
members reddish, while most of those occurring here have them green- 
ish-blue. The Northwestern specimens are also somewhat larger and 
have a brighter, healthier appearance than do those of their Eastern 
kindred. Otherwise there appears to be no difference in the species as 
found in the two widely-separated districts. This species, although 
congregating in great numbers at various points^ was not observed to 
accompany M. spretus in its flights ; neither was it noticed to migrate 
separately by flight. The species in its habits is quite similar to that 
of M, spretits in many respectS; while in others it differs from those of 
that insect. For example, it seldom, if ever, deserts tracts of rank or 
succulent vegetation for the higher, comparatively barren hill-tops, as 
does spretiis at times, neither does it choose open localities for the depo- 
sition of its eggs, but prefers to hide them among the grasses on rather 
moist than dry ground, in this respect imitating the habits of 3L femur- 
rubrum and M, bivittata, 

Camnula pelhtcida {(Edipoda atrox), one of the destructive California 
species, has also become a very numerous species in the valley of the 
Yellowstone and Upper Missouri Eivers, and i^ it continue to increase 
and spread as rapidly during the next five years as it has during the 
past five years, it will also become a plague on the eastern slope of 
the Eocky Mountains, as it has been in times past on the Pacific slope. 
Three years ago the species was first seen by me in the valley of the 
Yellowstone at Livingston, and two years previous in the valley of the 
Gallatin, Madison, Jefferson, Big Hole, and Prickly Pear Eivers. It 
has now reached eastward to a point below the junction of the Yellow- 
stone with the Missouri at Fort Buford. It has also been observed by 
me throughout the Snake Eiver country, in the Salt Lake Valley and 
also the valleys of the streams of Colorado, Wyoming, and New Mex- 
ico. From its habit of frequenting rather low grounds among rank veg- 
etation, and the comparative ease with which it adapts itself to the 
various conditions of climate, there is some danger of its becoming per- 
manently acclimated throughout the Missouri and Mississippi Valleys. 
If this should be the case, some damage to crops must annually result 
therefrom. 

Aside from these three species, there probably never need be any 
fears of injuries from locusts in this region in question, unless it should 
be occasioned by Melanoplus devastator^ the locust which has been the 
occasion of some damage to crops in Korthern California and Southern 
Oregon during the present year. This insect also occurs in the Upper 
Yellowstone Valley, and if circumstances should favor its increase in 
suflicient numbers, it too would become injurious. 

All the remaining so-called " native soecieSj" with but few exceptions, 
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are partial to wild gronnd, and but seldom venture upon cultivated 
tracts. Their food consists of wild grasses and weeds which grow 
away from cultivation — in fact many of these locusts are partial to a 
single one or some special group of plants upon which they feed to the 
exclusion of all others. Of these species there are many, all of which 
are more or less variable according to their distribution with reference 
to latitude, altitude, and climatic conditions 5 and to note these varia- 
tions is one of the most interesting features to the student of this family 
of the Orthoptera, 

III this brief report, all that I have to say in reference to future proba- 
bilities is that there ao uot appear to be any indications of immediate 
danger, although if there should be a succession of a few more years 
as favorable to the increase of this group of insects as have been the 
past three or four, there is need to fear another general locust scourge. 
However favorable these conditions should prove, there never can be 
another such a general and destructive spread of locusts the country 
experienced during the years 1873-77, inclusive, for reasons which there 
is no need at present of discussing. That the several species of de- 
structive locusts are now on the increase throughout the Eocky Mount- 
ain region and portions of the 5^"orthwest is quite evident, from the 
fact that numerous reports to that effect are continually being received 
from different portions of those regions ; and that the " native'^ 'species, 
as well as various insects, are likewise on the steady increase is also 
evident, since the causes which permit of the one's increase will also 
assist or favor that of others of like nature. 

By referring to the following list of locusts which were noticed in 
larger numbers than usual while in the l^^orthwest this time, it will not 
be surprising that much injury was done to the grasses upon the ranges ; 
on the contrary, the surprise will be that every spear of grass was not 
taken : 

Mermiria neo-mexicana^ Thos,, common ; Opomala hrachyptera^ Scudd., 
not rare ; Oxycoryplius oiscurus, Thos., common 5 Ghloedltis vividis^ Thos., 
common ^ Ohloeattw punctulatay Thos., common ; Acrohphitus MrtipeSj 
Say, common ; Stenobothms mactdipennis^ Scudd., common ; St. ceqtialis, 
Scudd., common ; 8t gracilis, Scudd., common ; St. coloradus^ Thos., very 
common ; St curtiptmnis, Scudd, common ; Gomphoccrus clepsydra^ Scudd.,, 
common ; Gamnula pellucidaj Scudd., very numerous j Arphia teporata f , 
Scudd., common; A. icnehrosa^ Scudd., common; Aulocara elliottii, 
Thos., very common; Aulocara sp., common; SpTiaragemon cequale, 
Scudd., common; 8. collarc, Scudd., common; Circotettix carlingiamiSj 
Thos., common ; 0. undulatus, Tlios., common ; Trimerotropis fontana f , 
Thos., common; Dissosteira Carolina, JAn,, common; Sippiscus rugosm, 
Scudd., common; H, corallipes, Hald., common; JT. (f) neglectus, Thos., 
very common; Fhlyhostroma parva^ Scudd., Stenohothrus 4i-maculaius, 
Ihos., quite common ; HadrotettLv tnfasciatus, Say, common; (Edipoda ? 
haydenii, Thos., common ; Mestohregma Mowa, Thos., common ; Bodpedon 
^'lubilum, Thos., common at one or two localities ; Fezotettios albus, Dodge, 
iommon; Fez. nebrascencis, Thos., common ; Fez. borealis, Scudd., com- 
non; Besperotcttix i;in<it«, Thos., common j Melanopltts femur-rubrum, 
Do Geer, common; M. atlanis, Eiley, quite numerous; M. spretus, Uhl. 
:MS8.), swarming in some localities ; M. cinereiis, Scudd,, common ; M. 
mclcardil, Scudd., common; Jf. bivittatus, Say, common; M. luridus, 
Dodge, common; If. gladstonii n. sp., common, Sully County, Dakota j 
I/, infantilis, Scudd., quite common ; M. Jcmnicottiij Scudd., rare, feeds 
m sage brash ; M. devastator^ Scudd., common; and Uraohystola niagnaj 
jrirai^. common. 
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NOTES ON LOCUSTS AT AND ABOUT FOLSOM, CAL. 

By Albert Koebele. 

Alameda, Gal., August 6, 1885. 

DEiVR Sm: In accordance with your instructions, I went to Folsom, 
wlienco I could visit the place of the Natoma Water and Mining Com- 
pany, which company has done the most in the destruction of locusts. 
I also visited other places along the foot-hills, especially White Eock 
and its surroundings, which are known everywhere as the breeding- 
grounds of the locusts. The Indians visit this place yearly for the pur- 
pose of laying in a supply of locusts. 

It will not be necessary to relate in detail the mode in which locusts 
are collected by the Indians, but, in brief, it may be said that a funnel- 
shaped hole is made in the ground, the walls of which are smoothed 
with clay, and the insects are then driven into it and killed with boiliog 
water, after which they are dried, and thus may be preserved for use at 
any time. The water is heated by plunging hot stones into it. 

AH these places, where the locusts were so destructive, are situated 
just along the foot-hills of the Sierra Nevada. These hills are generally 
bare and very dry. The best breeding-place I have seen (White Kock) 
consists of hills from 100 to 150 feet in height, entirely destitute of trees 
and shrubbery, rocky on some of the highest parts, with red, sandy 
soil, which in most places is only a few inches deep, resting on solid 
rock, the greatest number of locusts always issuing in such places. 

The Natoma Water and Mining Company's land lies about 5 miles 
west of this. This company owns 8,700 acres. About 3,350 acres of 
this are under cultivation; 200 in fruit orchard, consisting of plum, 
peach, and pear trees ; 1,950 in vineyards, and 1,200 in grain ; the rest 
is broken and waste land. On the eastern side this land rises to 75 feet 
in height, sparingly covered with oaks, and well situated for breeding- 
grounds 5 yet the most of the young locusts have hatched between this 
and the vineyard, on a bare slope. Many trees and shrubs grow along the 
river to the west, and very few locusts were ever noticed there ; yet 
they appeared about the middle of March in large numbers along the 
roads, and especially along the railroad, which runs through these 
grounds, and were noticed especially issuing after every rain. They 
began to migrate about the middle of April, and were then from three- 
eighths to five eighths of an inch in length. The Natoma company at 
once set to work to destroy them. Along the roads and on the waste laud 
straw was set on fire, as the " hoppers" continually came anew from the 
hills. This fire was kept up or renewed every few days until about the 
middle of April, when the insects became winged. Each new swarm 
would feed on its dead and roasted companions, and if a living indi- 
vidual were unable to rise, a half-dozen locusts would at once jump at it. 
and in less than five minutes nothing but the legs would be left. Mei 
especially employed for the purpose placed straw along the waste lauc 
and along the roads, drove the insects into it, and set it on fire on botL 
sides. In this way large quantities of locusts were destroyed. 

A channel about 10 feet wide runs along the eastern part of these 
lands, and as the movement of the locusts was such that nothing couli^ 
hinder it, they jumped right into the water all along this channel, anc 
were swept down-stream, to be collected in traps constructed for thii 
purpose. The tr^ps were made of a box 6 feet long, 3 feet broad, an( 
3 feet highy with iStrong screens on the sides to allow the water to pass 
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These trq.i>s were placed along the side of the channel. A board ran 
across the channel at an angle of about 450, and 2 inches below the 
water. In this way all the hoppers were swept into the box, and men 
were continually at work taking them out into bags. In this way 200 
bags of the insects were collected, or about 20 tons, and 4,500 were 
counted to a pound. More than twice this number were destroyed by 
fire. The expenses of collecting them in the ditch were $200, wliilc 
those of destroying them by fire amounted to $3,000; and yet no one, 
in seeing the numbers that remained in June, would have supposed 
tliat they ever had been molested. 

Very little could be done after the locusts became winged. The best 
success, and that very good, in destroying them in this State was by a 
process everywhere used in July, viz, by the use of a mixture of 1 part 
arsenic and 3 parts bran, moistened with sirup diluted in water. In 
consequence of this, from 75 to 100 dead insects were counted inside of 
four hours after it had been set out, on every place in which the poison 
had been left, and a few days afterward about a quart of them was seen 
at every interval of about 10 feet. This poison was only made use of 
by the j&Tatoma company amongst young and non-bearing vines, as there 
would be great danger in using it amongst bearing plants, since the 
locusts will always give out a brown substance after eating it and soil 
everything around them, and as there is no rain to wash it from the 
fruits it might have serious effects. It should be kept away from bear- 
ing plants, or if it is used there no use should be made of the grapes. 

The wiiiged insects began to leave their feeding-ground at the begin- 
ning of July, although large numbers were stiU in the Natoma vine- 
yards when I left there (July 28), but none in the fruit orchards. They 
always began to migrate during the hottest part of the day, from 10 to 
4, generally letting themselves be driven with the wind at first, and 
after a little while turning against it, to rise not in swarms, but always 
scattered^ more like a snow-storm ; those going high are soon lost out of 
sight. They were observed going south, in this way, when a mild wind 
was blowing from the southeast, during several days after the middle 
of July. They could be seen at and after midday by looking closely 
and protecting the eye from the sun, some as low as 50 feet, and others 
it was impossible to tell how high. Looking through the opera-glass 
one could be seen passing at every moment. 

Mr. Chapman, of White Eock, told me that late in October, last year, 
when nearly half way up in the Sierra Kevada Mountains, one evening, 
every little while he saw one of these hoppers come straight down as if 
from the clouds, but none could be observed flying about. This would 
prove that they sometimes must rise very high. 

While this year they had already hatched early in March, they ap- 
peared somewhat later last year, not before the end of April, and chiefly 
around White Eock. There they then destroyed everything, as they 
remained all summer, while this season they disappeared as soon as they 
became winged, and on my visit to that place (July 14 and 15), I was 
told that no locusts were around. I visited all those bare hills 2 miles 
to the east and 6 miles to the south, and found the locusts still scattered 
3very where ; but in the valleys, where some water and green grass could 
be found, they were still very numerous ; even all the dry grass was 
aanging full of them, feeding on the seeds as well as on all the dry plants. 
A.S I came across Clarksville and over the woody hills toward Marble 
7alley, I found them plentiful, feeding on leaves of the various oaks 
md on everything green. I have seen a large patch of pines (Pinu9 
\aMn%ana) almost entirely stripped of their leaves, but the most of the 
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leaves were lying on the groand, as the locusts nip them off near the 
branch. 

Marble Yalley is situated between woody hills, and here the locusts 
did also a great deal of damage. Higher up in the hills, about IS miles 
above or east of Folsom^ along the American Eiver and north to the 
Central Pacific Railroad, I was told everywhere, during my trip in this 
direction, that the locusts appeared only occasionally in small places, but 
hero the woods are plentifully filled with them. The Fatoma company, 
II i ter all its praiseworthy efforts to destroy them, loses nearly everything. 
The pear trees were nearly stripped of their leaves, but the fruit was not 
iiiuch injured ; the loss is about 4 tons out of 60. Out of 15 tons of apri- 
cots they lost one-third. Fifteen acres of peaches are nearly all destroyed 
and nothing is left but a mass of stones lying on the ground ; on these 
trees the foliage has not been much injured. The loss of plums is slight; 
the young trees were stripped altogether. Coming to the vineyards, 
here it looks bad ; hundreds of acres of young plants look as if dead, 
with not a leaf left, and where they cannot be irrigated many of them 
must die, since they have no protection from the hot sun above, and no 
rain to be looked for for the next three months. 

As the insects marched in a body, in no particular direction, so long 
as there was food, they sometimes left a spot uninjured. The old plants 
were eaten out from below and from the inside, while the insects were 
yet unwinged, but afterward they were eaten from the top and outside. 
Thus on trees the upper parts looked the most bare. The pedicels of 
grapes were cut off, and the ground was full of grapes, or they were 
still hanging in a dried condition on the plants. Owing to the plants 
being nearly leafless the grapes were burned by the hot sun, and accord- 
ing to the last account I have heard, very little will be saved out of the 
1,300 acres of bearing plants. 

As to the enemies of the locusts, I have found no parasites on them, 
except the flies already sent to you. I have brought along several hun- 
dred locusts, but apparently very few of them are parasitized. I have 
often watched the Tachina flies and their manner of laying eggs on the 
locusts. They are very restless, and every time a " hopper" gets on the 
wing they will attempt to get between the wings. I have held my in- 
sect net in front of me, folded, where they would sit on it, and by walk- 
ing along slowly I could notice them nicely going for every locust that 
flew up, and returning again after their attempt. Generally the hopper 
will let himself drop as soon as the fly gets between his wings, and rub 
the fly off with his legs. These flies are found everywhere where the 
" hoppers " are, yet not in very great numbers, although the ground be- 
neath the fruit trees at Natoma was full of their pupa), and all the " hop- 
pers^' which were here dead by the thousands were destroyed by them. 

At White Eock the locusts died by tons during May, but I was un- 
able to find out the reason. They would sneak into any shady place, 
under houses, in cellars, under boards, &c., and die. The air was lull 
of the bad smell from the decaying insects. All the wells and holes were 
full of them j they were so abundant that they had to be shoveled away 
from the entrances to the houses. Mr. Chapman, who had 1,000 fowls, 
800 of which were turkeys, had fed them and his pigs besides on nothing 
but locusts for five weeks. Two hundred of the turkeys died from the 
effects of eating them ; their crops were found dried up. I have exam- 
ined tl^e ground carefully wherever the locusts died in such numbers, 
and have found some of the dipterous pupae, yet not sufficient to prove 
that they were the destroyers. Still, everything had been scratched 
over and over by the hungry fowls after the hoppers had left. There 
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may have been some other cause^besides the flies, but it was not hunger, 
for at that time plenty of food was left. 

The Chalcid which I have already sent you seems to be parasitic on 
the Dipterous larvae while they are still in the locust. This will be easier 
for you to decide. I am only certain that they were inside of the 'hop- 
pers and came out with the Dipterous larvsB issuing from their pupje. 
Since that was sent two more have been bred from Dipterous pupee ob- 
tained from the 'hoppers. 

When infected with Dipterous larvae the 'hoppers lose the power of 
their wings, or do not make use of them as in the healthy state, yet they 
are still very active. I have found them still alive after the larvae had 
left them. The h^rvae will nearly always come out on top of the neck, 
or between the epicranium and prothorax; if there is a hole here the 
larvae have nearly always left their prey; sometimes others may still be 
found, as their number varies from one to six in each locust in several 
hundred which I have examined. In one instance I found three young 
larvae in one of them which already had this hole on the neck, showing 
that they were evidently of another brood ; this fellow was not very 
lively any more. 

While at rest, if any wasp, fly, or other insect came near them, they 
would always lift their hind legs in a vertical position, and keep them 
so until the danger was over. The many peaches on the ground at- 
tracted a large number of insects, but none were noticed interfering 
with the locusts ; all joined in devouring the fruit 5 even their enemies, 
the flies, very seldom tried to fly after them. I saw one Digger-wasp 
devouring a fresh locust in the grass ; another of the same species was 
flying about and, seeing its companion, joined him. They were driven 
away, but always came back to look for it. I did not see any in the act 
of killing a locust.* 

Various birds were seen eating; them, amongst them a flock of about 
five hundred blackbirds, which came to a certain place every day where 
the locusts were very numerous. 
Yours, respectfully, 

ALBEET KOEBBLE. 

Prof. 0. V. EiLEY. 



INSECTS AFFECTING FALL WHEAT. 

By F. M. Webster, Special Agent. 

Lajfaybttb, Ind., October 15, 1885. 

Sir : I herewitli submit my report upon the insects observed affecting small grains, 
more especially wheat, during the season of 1885. 

For the determination of material, as well as for numberless other favors, I am in- 
debted to yourself and your assistants. Whatever advance I have been able to make 
in the study of these species has been largely due to your aid. 

Respectfully submitted, 

F, M. WEBSTER, 

Special Agent, 

Dr. C. V. Riley, 

United States JEntomologitt. 

IsosoMA TRiTici Riley, and I. giiandb Riley. 

At the time of making my report last year these two species were en- 
3conccd in the straw as larvso. By the 17th of October nearly all of these 

* The Chalcid referred to bjr Mr. Koebele from Taohina pupae is Chalets ovata Say, 
ihe specimens very variable in size, and some measuring only 3™™ in length. Thd 
Digger-wasp is a i Priononyx atraiaj as kindly verified by Mr. £. T. Cresson.— C. V. R. 
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larvjG had passed to the pupa state, and, with the exception of the ap- 
pearand of two small, wingless females of tritici on the 20th of the 
same month, nothing further transpired to indicate that, under normal 
conditions, they would transform to adults and emerge before the fol- 
lowing spring. 

As the weather became cooler, during the last of November, we 
placed a quantity of infested straws in a glass jar, and this was kept 
in a room where the temperature was continually from 68® to TOP F., 
the remainder of the straw being allowed to remain out of doors. 

Nothing appeared in the jar until the 7th of December, when, in the 
morning, a single wingless female of tritici was found crawling about 
on the mside of the glass. She was very small, seemed feeble, and, in 
fact, died during the afternoon of the same day. 

On the following day a second female appeared, in all respects like 
the firy t, only more active, stronger, and larger. A third example made 
her appearance on the 11th, followed by another on the 14th, and another 
on the ICth, all females, wingless, and all tritici. 

As fast as they emerged from the straw they were placed on growing 
wheat plants, covered with large glasses, but none seemed in the least 
inclined to oviposit ; all were apparently in search of some avenue of es- 
cape from their confinement, and refused to remain on the plants for 
any length of time. 

Another female appeared on the 22d, and in the mean time two had 
died. This state of affairs continued until the 3d of January, when the 
only remaining female was found dead. Another, however, appeared 
during the same evening. 

From this time until the 14th of February adults continued to emerge, 
but after this date none were noticed, although the straw was kept in the 
jar until June. The attempt to induce them to oviposit had, from first 
to last, proven a total failure. The question of what had become of 
grande was now the foremost. 

The infested straw had been taken from very near the exact spot in 
the field where females of that species had been observed' to oviposit in 
great numbers, and yet not a single one had been obtained. The re- 
sult could be summed up in just three words, females, wingless, tritici. 

The straw^ remaining outside was again divided, the major portion be- 
ing taken indoors. But, with the exception of demonstrating that tritici 
would begin to emerge, whenever the temperature rose, during the day, 
to about G20 F., although it might sink to 30® F. during the night, the 
results were as unsatisfactory as before. 

The last of these straws were taken indoors, but the results did not 
differ in the least. It was now the 20th of March, and a limited number 
of straws still remained, in breeding-cage No. 38, placed therein on the 
6tli of June of the previous summer. 

These straws had been transplanted from a field of wheat near Ox- 
ford, Ind., and a number of females of grande had been placed in the 
cage, where they had been observed to oviposit on the Gth of June of 
last year, the day the straws were transplanted. 

The straws were frequently watered, and kept in growing condition, so 
that they matured simultaneously with those in the field from which 
they were taken, and it was in this condition that they were brought to 
La Fayette, when we changed our location in November. 

The cage had, soon after the change, been placed in a sheltered loca- 
tion outside one of the university buildings, where it still remained. 

On the 23d of March a single adult appeared in the cage, followed 
during the remainder of the month and the first week of April by 
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Others at long intervals, but they were all tritici and like those pre- 
Tiously bred from tbc other straws. 

To settle the matter beyond the possibility of an error, after the 
adults had ceased to emerge, we proceeded to slit open the straws with 
a view of learning if any pupse of grande remained to emerge later in 
the season, or if any had died and thus failed to appear. 

As we cut open the last straw, and found it, like all of the others, 
devoid of Isosoma in any condition or stage of development, the last 
clue to the enigma we sought to unravel seemed to vanish. 

Up to the 20th of April inclement weather during a large portion of 
the time kept us from making extensive observations, but during the 
remainder of this month we were almost continually in the fields, search- 
ing carefully any young wheat plants showing injuries at all suggestive of 
the work of Isosoma. As much of the wheat had been seriously affected 
by the extremely severe winter just passed (not only were many of the 
plants killed to the ground, but many others even up to the time of 
ripening showed the effects of less serious injuries), our task was alike 
tedious and unremunerative ; although, had we at that time known 
what we have since learned, and directed our attention to the healthy 
plants instead, the results might, possibly, have been more satisfactory. 

After the 1st of May, previous labors in this direction having been 
so discouraging, we devoted less time to inspection of the plants, but 
such as gave evidence of unnatural or retarded development were 
critically examined, and, as we were almost daily in the wheat-fields 
searching for the wheat and grass saw-flies, our attention, though not 
exclusive, was continually directed to the matter. On the 1st of June, 
from a narrow strip of timothy and blue-grass, bordering a small field 
of spring wheat, on the university farm, we swept two females of 
Isosoma grande^ and on the next day, in a field of wheat that had been 
swept over on the 29th of May without capturing a single one, several 
more were taken — all females. Determined now to solve the mystery 
of these insects having so long evaded search, a thorough examination 
of the growing wheat was begun, excepting only the very few now in 
head. 

We found (1) that it was the apparently healthy plants that were in- 
fested, and (2) that little or no trace of the insect was to be discerned 
from outside appearance until after the adult had emerged, and (3) that 
the larva did not as a rule attack the culm after the manner of others 
of the same genus, but confined its work to the undeveloped head, and, 
as the upper sheath and leaf continued to grow, the affected part was 
concealed until later in the season. We now found the species grande in 
all of its stages in the plants, and also found plants from which the adult 
had emerged, and, while the wheat head was almost invariably entirely 
eaten away, in some cases the larva had evidently pupated before the 
work of destruction was complete, and a distorted, misshapen head was 
put forth, and while all infested plants were more or less dwarfed, it by 
no means followed that all such plants were infested. 

As nothing definite respecting the previous history of this field could 
be learned, our attention was directed to one of the experiment plats 
on the university farm. 

This plat was sown on the 29th of September, 1884 ; much later, we 
were informed, than the field previously mentioned, and at the beginning 
of winter the plants were much smaller. Notwithstanding thi&, it was 
fully as difficult to distinguish the infested plants by a superficial in- 
spection, although they were nearly if not quite as numerous. 

Whether the females of tritici exercise any discrimination in the 
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selection of the plants in which they oviposit is uncertaiD, but that those 
of grande do, to a marked degree, there is. every reason to believe. 

During the ovipositing' season of 1884, and also that of the present 
year, when the females of grande were very abundant over those i^arts 
of the wheat fields where the grain was very thin, scarcely any could be 
found where the plants were thickly set. 

When the plants stand at a distance from each other there is a tend- 
ency to throw out large, strong, vigorous ''stools" slightly less advanced 
than the main plant, and these are, to a very notable extent, selected by 
the females in which to oviposit, but, contrary to an opinion expressed 
in our report last year, they invariably choose the upper joint from first 
to last durmg the season. 

This seems the proper place to present some facts bearing upon the 
date of oviposition, and the relation that the two species sustain toward 
each other. And in this we do not wish to be understood as doing more 
than arrange the facts, to the best of our judgment, in their proper posi- 
tion with reference to these two questions, and therefore not expressing' 
any opinion on our part as to what the results of future studies may or 
may not prove. 

Whatever bearing the fact of grande having been found in spring, in 
the larval stage, in wheat sown late the previous autumn, may have 
on the matter, it seems to us it is largely, at least, in favor of spring 
oviposition. 

It is nowise probable that the parent female could, in the fall, dis- 
tinguish between a plant that would survive the winter and one that 
would not, particularly if the winter was one of unusual severity, as was 
the case with that of 1884~'85. So, then, we might reasonably expect that 
those plants that failed to survive would contain very nearly their pro 
rata of larvie or eggs, it is immaterial which, as all larvae would, it seems 
to me, sooner or later perish of starvation. If, as was the case last win- 
ter, from 25 to .75 per cent, of the plants failed to survive, we might 
reasonably look for a notable decrease in the number of adults that 
would emerge, whereas they were, if anything, more abundant the 
present season than they were during the preceding. Then, too, if the 
eggs had been deposited in autumn, the larvse would have been found 
in plants suffering from various degrees of injury by reason of the 
severe winter, while with industrious searching they were not so found. 
But, allowing the females of early spring to possess the same sense of 
discrimination that is shown by those appearing in June, we should 
expect them to oviposit, not in the largest and toughest plants, but 
rather in the tender, vigorous stools, just where I found the larvae, pupae, 
and adults, as previously stated. 

Again, even though we admit grande to be the offspring of triticij 
there are not enough facts at hand to indicate that, in this latitude, at 
least, enough emerge in the fall to produce the former species in any 
such numbers as appeared in June. 

On the other hand, the adults could not have emerged the present 
year much prior to the 26th of March; in fact, the snow had hardly dis- 
ai)peared from the fields by the 16th. This would give us a period of 
a little over two months intervening between the emerging of the mother 
insect and the appearance of adult progeny. 

That during the earlier part of this period the temperature was at 
times quite law is shown by the following table taken from the records 
of the signal station at Purdue University : 

Average mean daily temperature of last fifteen days of March^ 1886, 
290.82 ; same for first fifteen days of April, 43^.05 ; same for last fifteen 
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days of April, 55^.26; same for first fifteen days of May, 520.30; same 
for last sixteen days of May, 66^.26. 

The average temperature from the 15th to the 22d of March was 15^,81, 
On the 23d, the day my first adult appeared out of doors, the average 
temperature had risen to 25^.50. 

Tliose figures are also interesting as indicating the influence of me- 
teorological conditions upon the insect in its earlier stages, and how lit- 
tle aid we may expect from this direction in keeping the pest in check. 

While, as above indicated, we have no facts that enable us to account 
for the appearance of grande^ except that they are the offspring of 
tritici, it does not seem to necessarily follow that all eggs deposited in 
early spring develop into grande. 

The adult tritici^ bred the 20tli of June, 1S84, together with the dead 
adult found a few days later, were both from plants removed from a 
field near Bloomington, 111., the 9th of May, both straws showiug am- 
ple evidence that these adults were the result of spring oviposition, 
thereby raising the perplexing question as to what condition or environ- 
ment is necessary to cause some eggs to produce grande and others 
tritlci, a question that I am not in a position to answer. 

Another, if possible more puzzling, complication arises from the fact 
that, among all of the specimens of tritici or grande that I have either 
brc<l or captured, not a single male has been observed, and all have been 
closely scanned with this point in view, except such as were transferred 
from the field to plants under cover for the purpose of securing eggs 
for future experimentation. 

All observations relative to the period during which grande exists in 
the adult verify those made last season. 

An occasional adult was observed on spring wheat, but, although the 
grass-land where the two first females were taken was swept over 
again and again, no additional examples were obtained. 

Wo now have wheat-straw reared under cover of Swiss muslin, and 
also straw taken from the fields, in both of which I know grande to have 
oviposited, and besides these a good supply of plants, reared during 
the present autumn, also under cover of muslin. 

By breeding and experimentation, both indoors and out, we may hope 
to obtain some light on the obscure points in the life-history of these 
insects, 

THE GRAIN SPHENOPnORUS. 
{Sphenophoru8 ^arvuluSj Gyll.) 

Soon after locating temporarily at Oxford, Ind., in June, 1884, my at- 
tention was several times called to the fact that a field of rye, near town, 
had, the previous season, when fully headed out, been affected by some 
difficulty which caused many of the straws to wither and die from the 
ground upward. Durinf? the latter part of June a similar trouble was 
observed in a rye field, aiid an examination of some of these affected 
straws revealed the seat as well as the source of the trouble. Between 
the first and second joints above the ground was found a small, robust, 
white larva, with a brown head. As the bodies of these larvaj were 
sufficiently large to fill the cavity in the straws, we supposed that they 
must have reached very nearly their maximum growth, as there w as no 
evidence that they left one straw to enter another. 

Attempts to breed these, however, proved altogether abortive, and 
second lot was secured with no better success. 

On the 1st of July wo found in wheat straw not only larvae in all 
respects like those found in rye, but eggs also, in the same position. 



316 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

This portion of the straw, that is, the space between the iirst and 
second joints above the ground, very frequently differs from that further 
up, by being nearly or quite solid, and consisting of a very juicy sub- 
stance. And through the hard outer wall of this part of the straws, 
where the eggs were found, were small, slit-like punctures, made by the 
parent insect in order to introduce her egg. 

On the 11th of June, of the present year, these larvae were found in 
the stems of wheat as they had been on several occasions the previous 
season, and on the next day, the 12th, much of the obscurity which had 
heretofore hung about the matter was dissolved by finding two adult 
females of this species puncturing the lower part of straws in a plat of 
barley on the university experiment farm, a contiguous plant showing 
a freshly-made puncture in every way resembling those being excavated 
by the two females, and also those noted the previous summer. 

Profiting by previous failures we did not now attempt to rear the 
larva> in confinement, but watched carefully for any changes in the fields, 
in order to determine what became of these larvto after they had out- 
grown their habitation in the straws, as it was now apparent that they 
could not acquire their full growth therein. 

On the 2d of July many had left the straws, and were then feeding 
on the roots, thereby, to a greater or less degree, Injuring straws con- 
tiguous to the one originally infested. We now transplanted to the 
breeding cage a clump of healthy wheat straws, and among the roots 
of this placed a number of half to two-thirds grown larvae from about 
roots in the fields. 

On the 7th of July the larvi© were doing considerable damage to 
sirring wheat, working both in the straw and among the roots. 

On the IGth of July, in a field of oats near Goodland, Newton County, 
Indiana, what seemed nearly a full-grown larva was found feeding 
among the roots. 

The larvae, on reaching maturity, apparently crawl to one side and 
construct a rude earthen cell in which to transform ; at least no pupae 
were found nmong the roots of the grain. 

On the 24th of July some of the larvjB placed in the breeding cage 
on the 2d instant had pupated, and pupse were also found in the fields. 

A number of clumps of injured grain were examined that had grown 
among young clover, but the larvae had, so far as could be seen, confined 
their work to the grain. 

On the 11th of August, two adults appeared in the breeding cage, fol- 
lowed a few days later by another, after which no more emerged. But 
as larvae were observed on the 11th of June, and eggs were found last 
season on the 1st of July, it is more than probable that their breeding 
season and consequent period of emerging is considerably protracted. 
Ther© is but one brood in a season, as the adults are found in great 
numbers in northern Illinois, from October to May, hibernating under 
boards, old rails, and like rubbish. 

Dr. Eiley is, I believe, authority for the fact that this species also in- 
jures corn in Missouri, and we have also observed the adults punctur- 
ing young corn in June, just below the surface of the ground. 

THE WHITE aitUB. 

(Lachnosterna fusca^ Froh.) 

That injuries caused by the previously-mentioned species are fre- 
quently attributed to the one now under consideration, by farmers at 
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least, we are thoroughly convinced. These larvae are, however, clearly 
and at all times distinguishable from those of the Sphenophorus by their 
fully-developed legs and the internal dark color so noticeable in the 
posterior segments. The White Grub, however, is a by no means in- 
significant enemy of the small grains. 

During autumn there is hardly a field of wheat hero in Indiana that 
does not, to a greater or less extent, show the effects of their voracious 
appetites. 

Their method of work in the grain fields seems to be much more 
erratic than in grass lands, as the many clusters of from two to twenty, 
or perhaps more, dead plants that have been eaten off below the surface 
will illustrate. 

Their work in spring wheat and oats during spring is usually less 
noticeable, and we have never observed the grubs feeding on the roots 
of spring-sown grain later than the 15th of May. This is, no doubt, 
largely due to the fact that the fresher and more tender roots of the 
weeds and grass that spring up in the fields offer more tempting morsels. 

THE TARNISHED PLANT-BUG. 

{Lygxis lineolaris^ Beau v.) 

Adults were observed in numbers about equal to those of last season, 
extracting the milk from immature kernels of wheat, apparently being 
much more destructive to the spring than the fall varieties. 

EuscniSTUS FissiLis Uhlcr. 

These also were depredating in the same manner, but in greater num- 
bers than last year. After the fall wheat had become too advanced to 
afford them the requisite supply of food, they gave spring wheat their 
undivided attention, and must have done considerable injury. 

Dbjeoooris kapidus. Say. 

Although not aware of this species having been reported as injurious 
to small grain, we were not surprised to observe adults, in limited num- 
bers, in company with the two species previously mentioned, depredat- 
ing on both fall and spring wheat in precisely the same manner as the 
others. 

No inconsiderable injury to the wheat crop, and in particular to the 
spring varieties, seems to be due to tlie withering and shrinking up of 
portions of the heads while the kernels are filling. Sometimes the up- 
per half, or perhaps one third of the head, will wither, or very frequently 
the trouble will affect only a cluster of one, tAvo, or perhaps more kernels, 
while the remainder will be in good condition. The result of this is thai 
many kernels are aborted, and eventually go over with the chaff when 
thrashed, and sometimes there is no kernel whatever in the glumes. 

While this may not be due to the punctures of any or all of the throe 
species of Hemiptera mentioned, this much is certain : First, the trouble 
was more noticeable where these insects appeared the most abundant j 
second, the trouble was not perceptible until these insects began their 
work; and, third, the heads of wheat reared under a frame- work of 
boards covered with Swiss muslin, and consequently protected from al] 
insect attack, exhibited no injury of this nature. 
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DiEBROOEPHALA FLAVIOEPS, Eiley, 

Dr. Riley, himself, states (American Entomologist^ vol. 3, p. 78) that 
tliis species was iDjurious to both wheat and oats in Texas in 1856, and 
we refer to it here only to record the fact of eggs and larvae being found 
ill the lower part of oat straws on the 10th of July.* 

THE oniNcn-Bua. 
{Blissus leucopterusy Say.) 

The habits of this insect were, the present season, somewhat in con- 
trast with what they were as we knew them in northern Illinois, fifteen 
to twenty years ago, when their first depredations in fields of sripng 
wheat were marked by small spots of injured grain, these growing 
larger as the insects became older or more numerous. 

The present season, the adults took possession early in May, and dis- 
tributed themselves so unifoimly over the field that by the 20th of July 
there was but one affected spot, and that the whole field. The insect 
seemed to gradually and with perfect uniformity, extract the life from 
the entire field. 

Last season they were extremely abundant in a field of fall wheat 
that had been badly killed out from some cause, and therefore was not > 
only thin on the ground but backward in ripening. There had sprung 
up a thick growth of Bottle-grass {Setaria glauca)^ and when the grain 
was harvested, the 11th of July, we expected to witness a genuine mi- 
gration. But, instead of this, the bugs simply transferred their atten- 
tion to the Bottle-grass, and subsisted thereon until they had fully de- 
veloped. 

When molting for the last time, in August, the pupae crawled down 
into the stubble, where the straw had been cut off between joints, and 
left their cast-off skins in the cavities. I have counted upwards of 
twenty of these in a single cut stalk. 

In one such stalk, among the dried meltings and two or three dead 
bugs, I found a species of MermiSj which fact would lead to the sus- 
picion that these parasitic worms infest the Ohinoh-bug as weU as other 
insects. 

THE WHEAT mDGrE. 

(Diplosis tritici^ Kirby.) 

In my previous report upon this insect were recorded all observa- 
tions up to the 15th of September, 1884. Adults were bred from volun- 
teer wheat on the 23d, and again on the 30th ; and on the 1st of October, 
1 rom a field of wheat near Oxford, Ind., sown among corn during the 
l:ist week of the preceding August, I swept a number of adults, and 
oil tho3d, under the sheaths of some of the wheat plants, I found young 
larva). 

* These eggs, judging from alcoholio specimens sent by Mr. Webster in July, 11384, 
are laid in a regular row. A separate slit is made for the reception of each egg, no 
matter how closely they approach each other. In some cases only a mere film of tb^ 
straw separates them. The egg itself is 1.2™™ long, and about six times as long as i1 s 
central width. Its protruding portion, about one-sixth of its length, is closed with a 
cap, the diameter of which is as great as the widest portion of the egg. The egg is 
considerably bent, and thickest at the end inside the straw. The inclosed part of the 
ogg is reddish, while the exposed portion has the color of the straw. — C. V. K. 
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This field was located at least a half mile from any other whereon 
wheat or rye had been raised during the season, and from it 1 again ob- 
tained adult midges on the 10th, and again on the 14th of October. On 
the 16th of the same month the adults were also very abundant about 
volunteer wheat in the fields. On going out just before sunset, and lying 
down among the plants, I could see them flying about in great num- 
bers between and just above the plants. They were again observed in 
this locality on the 24th, after there had been several nights of suUi- 
ciently low temperature to freeze water to the depth of lialf an inch. 

My last observation for the year was under date of 3d of November, 
on which date an adult appeared in a breeding cage containing volun- 
teer wheat. This cage had been kept continually out of doors, and was 
the same from which adults were obtained on the 23d and 30th of Octo- 
ber. 

The first adult observed the present season appeared about my lamp 
on the evening of the 20fch of May, from which date they were observed, 
under the same circumstances, in increasing numbers, until by the 1st 
of June they were very abundant. 

But a single individual was observed in the fields during this time, 
perhaps because only an occasional head was to be seen in the early- 
sown wheat, and it was not until the 10th of June that pollen was noted 
on the wheat heads. 

On the 13th of June, in the field near Oxford, Ind., where I had ob- 
served the insects so late the previous autumn, I found nearly full-grown 
larvae on the heads of wheat and also swept adults Irom the grain. 

Failing to find either larva) or adults in the fields about La Fayette, 
Ind., I again visited the Oxford field on the 19th of June, and found 
both larva3 and adults rather more numerous than on the 13th. 

On the 20th I found the larvse on heads of wheat of a beardless va- 
riety, in a field on the university experiment farm, and the same day 
found on my lawn, in town, a head of blue-grass, not yet put forth from 
the sheath, infested by quite a number of larvee. 

The larvae did not appear in any considerable numbers during the 
season, and I could not observe or learn of their doing any perceptible 
injury. 

Adults, however, continued to flock to my lamp during warm even- 
ings up to the middle of August, and a very few until September, but 
they did not occur in the fields or about volunteer wheat as they did 
last; season. 



THIRD REPORT ON THE CAUSES OF DESTRUCTION OF THE 
EVERGREEN AND OTHER FOREST TREES IN NORTHERN NEW 
ENGLAND. 

By Dr. A. S. Packabd, Special Agent. 

Ill continuation of the work of the preceding year, I have to report 
that there were observed or brought to my notice, in the season of 1885, 
no cases of wide-spread or local destruction of evergreen or hard-wood 
trees. No extensive journeys were made into the Northern forests ; the 
summer was spent on the shores of Casco Bay, Maine, and the time 
given to observing forest insects and rearing species of Lepidoptera 
and saw-fly larvae. A considerable number are at the time of writing 
in the chrysalis statQ, and I hope to be more successful than formerly. 
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owing to improved apparatus, in carrying them through to the adult 
state: 

While no general destruction was observed, yet forest trees, and es- 
pecially evergreen trees, support, each year, hordes of caterpillars, com- 
prising species of different families. In beating the branches of any 
si)ruce, fir, larch, poplar, or maple, and especially the Oak, a great num- 
ber and variety of caterpillars are shaken down, and the question arises 
whether the innumerable host constantly and ordinarily at work from 
spring time to the fall of the leaf in our forest trees are really injurious to 
the tree. It is not improbable that good is done to the tree by these vo 
racious beings. The j)rocess up to a certain limit may be one of natural 
and heallhy pruning, but there is no certainty that the limit may not 
at any time be overstepped and destruction ensue. The tree is attacked 
in a multitude of ways by caterpillars alone. The buds are eaten by 
various leaf-rollers (Tor trices), the leaves are mined on the upper and 
under sides by various Tiueids, while the leaves are rolled over in vari- 
ous ways and in various degrees to make shelter for the caterpillars, or 
they are folded on the edges, or gathered and sewed together by Tineid, 
Toj-tricid, and Pyralid larvae. Tiie entire leaves are devoured by multi- 
tudes of species of larger caterpillars, belonging especially to the Pyra- 
lid, Geometrid, Bombycid, and Sphingid moths 5 while certain species 
prey on the fruit, acorns, nuts, and seeds. 

It is a singular fact that of the great family of Owlet or Noctuid 
moths, of which there are known to be 1,200 species in this country, 
very few feed on trees, the bulk of them occurring on herbaceous plants 
and grasses. 

While the smaller caterpillars {MicroJepidoptera) feed concealed be- 
tween the leaves or in the rolls or folds in the leaf, or in the buds, the 
caterpillars of the larger species feed exposed on or among the leaves. 
Here they are subject to the attacks of birds and Ichneumon and 
Tachina Hies, which are constantly on the watch for them. And it is 
curious to see how nature has protected the caterpillars from observa- 
tion. While the young of the smaller moths are usually green, and of 
the same hue as the leaves among which they hide, or reddish and 
brownish if in spruce and fir buds, where they hide at the base of the 
needles next to the reddish or brownish shoots; the larger kinds arc 
variously colored and assimilated to those of the leaves and twigs 
among which they feed. Were it not for this they would be snapped 
up by birds. Of course, the birds devour a good many, and the pry- 
ing Ichneumon and Tachina lay their eggs in a large proportion, but 
those which do survive owe their safety to their protective coloration. 

Of some twenty or more different species of Geometrid caterpillars 
which occur on the evergreen trees, some are green and so striped with 
white that when at rest stretched along a needle, they could with dififii- 
culty be detected; others resemble in various ways, being brown and 
warted, the small twigs of these trees ; and one is like a dead, red leaf of 
the fir or hemlock. There are several span-worms on the oak, which 
in color and markings, as well as the tubercle and warts on the body, 
resemble the lighter or darker, larger or smaller knotty twigs ; this re- 
semblance, of course, is in keeping with the characteristic habit of these 
worms of holding themselves out stiff* and motionless when not feed- 
ing. 

In an entirely different way the various kinds of I^otodontian cater 
pillars, which feed exposed on oak leaves, are protected from observa 
tion. They feed on the edges of the leaves, ancl their bodies are green 
with brown patches, so that these irregular spots, when the caterpillai 
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is at rest, are closely similar to the dead and sere blotches, so frequent 
on oak leaves. The same may be said of other kinds feeding on the 
leaves of other forest trees. 

While the bodies of those noctuid caterpillars which feed on herba- 
ceous plants are smooth, those of the tree-inhabiting Catocalaj Somo- 
pteraj and Fheocy ma are mottled with brown and ash like the bark of the 
tree, and provided with dorsal humps and warts, assimilated in form 
and color to the knots and leaf scales on the twigs and smaller branches. 

There is thus a close harmony in color, style of markings, shape, and 
size of the humps and other excrescences of tree-inhabiting caterpil- 
lars, and it is due to this cause that they are protected from the attacks 
of their enemies. Mr. Poulson has recently called attention to the fact 
that caterpillars are extremely liable to die from slight injuries, owing to 
their soft bodies and thin skins. Th^y cannot defend themselves when 
once discovered. The means of protection are of passive kinds, i. e., 
such as render the delicately-organized animal practically invisible on 
the part of its enemies, and these means vary with each kind of cater- 
pillar. In this way different kinds of larvse can live on different parts 
of the leaf, the upper or under side, or the edge, on different colored 
twigs, on those of different sizes, with different kinds of leaf scars, 
scales, or projections, and thus the tree is divided, so to speak, into so 
many provinces or sections, within whose limits a particular kind of 
worm may live with impunity, but beyond which it goes at the peril of 
its life. 

CONDITION OF THE SPBTJOE ON THE COAST OF MAINE. 

In my last report it was stated that as the result of journeys in the 
different portions of Maine, including Aroostook County and the MoOse- 
head Lake region, as well as a prolonged stay in Cumberland County, 
that the Spruce-bud Caterpillar, the larva of Tortrix fumifercmaj which, 
in former years, had been so destructive to the spruce and fir on tiie 
Maine coast between Portland and Eockland, had become scarce. 

This year I have to report that not even a single specimen either of the 
caterpillar or moth could be found on the shores or on some of the isl- 
ands of Casco Bay. From this fact I conclude that this species has 
assumed its former proportions, being usually so scarce an insect in 
Maine that, previous to 1878, when it became so alarmingly prevalent, it 
was never met with by me through several years' collecting and obser- 
vation in spruce and fir woods, particularly during the period com- 
prised between the years 1859 and 1867. 

Moreover, throughout the areas of destruction, the young trees are 
growing up, and already, in some degree, have effaced the desolate ap- 
pearance of the tracts which had been destroyed and from which the 
dead timber had been cut. Probably in twenty or thirty years from 
now, if the land is suffered to remain undisturbed, a new evergreen for- 
est will in many places cover the present denuded districts. 

CONDITION OP THE HACKMATACK IN 1885. 

In last year's report I thus summed up the condition of our larcLes 
or hackmatacks in 1884 : 

*^ On the whole, then, while a small proportion of larches have been 
killed by this worm, this vigorous tree, though defoliated for two suc- 
cessive summers, seems, in the majority of cases, to survive the loss of 
its leaves, though it threw out much shorter ones the present summer. 
21 AG— '86 
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Possibly 10 per cent, of our Iforthern larches died from the attacks of 
this worm. Yery probably the numbers of this insect will diminish 
during the next year, and the species may ultimately become as rare as 
it has always been in Europe, until a decrease in its natural insect para- 
sites and fav^orable climatic causes induce its undue multiplication." 

The foregoing prediction has been almost fully verified during the 
past summer, as the insect has been much scarcer than in 1884. A 
few were seen on the larch in Brunswick, Me., in July, 1885, but they 
were not' numerous enough to do any harm, and I have not heard of 
their devastations in any part of Maine. Tne same appears to have 
been the case in the Adirondack region of New York. Mr. George 
Hunt, who passed the summer at Scroon Lake, tells me that he saw 
very few of the worms during the past summer, and he judged that 
they had not been generally so destructive as the year preceding. As 
the result of their ravages during the preceding years, he thought that 
about one-third of the larch trees had died. It would seem as if the 
visitations of the worm were over, and that for some years to come it 
would be a rare insect, existing within its usual or normal limits. 

THE WHITE PINE WEEVIL, AND ITS INJURY TO SHADE AND FOREST 

TREES. 

(Fissodes atrohi Peck.) 
[Plate IX.] 

For many years past our attention has been drawn to the deformities 
produced in forest trees by this beetle, as well as the injury it commits 
in plantations and to ornamental trees on lawns and about houses. 

Dr. Fitch has already outlined the natural history of the insecC in his 
fourth report. We have not yet been able to detect the beetle in the 
act of egg-laying. Fitch says that the weevil deposits her eggs in the 
bark of the topmost shoot of the tree, dropping one in a place at irreg- 
ular intervals through its whole length. " The worm which hatches 
from these eggs eats its way inwards and obliquely downwards till it 
reaches the pith, in which it mines its burrow onwards a short distance 
farther, the whole length of its track being only about half an inch. 
But such a number of youtig weevils are usually placed in the affected 
shoots that many of them are cramped and discommoded for want of 
room. The worm on approaching the pith often finds there is another 
worm there, occupying the very spot to which he wished to penetrate. 
He thereupon, to avoid intrusion upon his neighbor, turns downward 
and completes his burrow in the wood, outside of the pith. Those, also, 
which enter the pith are often unable to extend their galleries so lar as 
is their custom without running into those of others. When its onward 
course is thus arrested, the worm feeds upon the walls of its burrow 
. until it obtains the amount of nutriment it requires and is grown to its 
fp-ll size." 

The eggs of this species are probably similar in shape, but consider- 
ably larger than those deposited by the timber beetles, whose eggs and 
larval development are figured and described in the Third Eeport of 
the United States Entomological Commission (p. 280, Plate XXII, 
Figs. 1, 8, 9, 10). According to Eatzeburg, the European P. notatus 
lays its eggs in the lower internodes of young plants, boring into the 
sap wood with its beak. Its habits thus differ much from our species, 
and it does not seem to affect the terminal shoot. The grub or larva 
does not differ from those of other borers found in the pine, as there is 
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a great persistence of form in borinir ^rrubs, both of the weevil family 
and the bark-borers or Scolytids. The ^^rtib of Pissodes strohi (Plate 
IX, Fi^;-. 1 a) is rather slenderer than those of Rylurgus^ DendroctomiSj 
or Ilylurgops pinifex. Compared with the latter very common borer 
the body is 6"'"" in length, while that of IT. pinifex is only 6"^°* to G™™ in 
len^rth. 

While from their similar tunnel-making habits the larvie of the two 
families mentioned are, owing to adaptation to their surroundings, very 
similar, the i)npce are very unlike, those of the White-pine Weevil being 
at a glance distinguishable by their long snout, which is folded on the 
breast 5 and the beetle, as seen in the figure, has a long, slender snout, 
while the body is reddish-brown, with two irregular white spots, one 
behind the middle of each wing-cover. When engaged in laying their 
eggs at the reddish-brown extremity of a pine twig, near the buds, 
these weevils are undoubtedly protected by their shape and color from 
the observation of birds, some kinds of which are constantly on the 
search for such beetles. 

While living in their mines or tunnels, the grubs are exposed to 
manifold dangers from carnivorous grubs, particularly the young ot 
beetles of the family Tcnebrionidce, &c. We have not detected any Ich- 
neumon or Chalcid larvae or flies in their burrows, but these are not un- 
common in those of the Scolytid bark-borers. At all events these insect 
enemies ke^p the larval pine- weevils within due limits, otherwise their 
injurious effects in forests would be more marked. 

The presence of the grub of the White-pine Weevil in a branch or 
twig or under the bark of a young or old tree may be at once known by 
its peculiar cells. When the grub is full-fed and ready to change to the 
chrysalis state, it either transforms within a small branch in the pith or 
under the bark. In the latter case it sinks an oval-cylindrical hole In 
the pith wood, and builds up over it, in the space between the loosened 
bark and the wood itself a white covering, composed of the long chips 
)r fibers of the pith wood, the little fibers being closely interwoven and 
natted together, so as to form a cocoon of a tolerably firm consistence, 
vhich contrasts in its white color with the under side of the bark. The 
iocoon thus made is not usually, if ever, lined with silk. The length of 
;he entire cell is 12™°^ j its breadth is 5^°^. Hylurgus terebrans con- 
;tructs similar cells, but they are much smaller. Most of the bark- 
)orer85 however, do not transform in sutjh cells, but in their tunnels. 

While the insect is especially abundant in Maine, I have also found 
fc in abundance in-September on the ornamental white pine bushes on 
he grounds of the State Agricultural College, at Amherst, Mass. When 
he white pine is set out on plantations it has thus far been tolerably 
ree from the attacks of this pest. On the extensive plantation of Henry 
h Russell, esq., at Greenwich, R. I., who has planted trees on a larger 
cale tiian any one else in Few England, only scattered trees have been 
ffected. Fig. 2, Plate IX, has been drawn Irom a terminal twig on 
ne of these trees. Part of the twig was mined under the bark, the 
unnels ran close together, there being seven or eight on one side of a 
wig about a third of an inch in diameter. They run up and down the 
wig, more or less parallel, beginning small, when the larva hatched, 
nd becoming slightly larger as the grub grew, until at the end of 4 or 
inches they sink into the cell, the grub having become full-fed and 
laking its cell for its final transformation. 

When the pith is mined, the cells form enlargements of the tunnel, 
ad in the case before us the cells are so thick as to touch each other, 
lere being six cells in a length of not over 2 inches. When the cells 
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are made exteriorly, but under the bark, they are usually about an 
inch apart, and, as we have fiaid, at once by their light color and convex 
surface attract attention when the bark is" torn off. 

While this weevil does much injury to the young white pine trees, it 
is by no means restricted to such growths, but lays its eggs in the bark 
and mines the sap-wood of large pine and other coniferous trees. 

Thus I have found the beetles more commonly, and in different stages 
of growth, in the white pine, April 24 ; at this date the beetles begin 
to appear ; and the beetles do not all make their exit from under the 
bark and ny about by the end of spring, but I have found the beetles 
under the bark May 30, and even as late as the 11th of August, when a 
pu])a and beetle occurred, the^ latter somewhat pale and immature. 

This weevil is of common occurrence in the bark of spruce trees 6 to 
10 inches in diameter, where I have found them, during the middle of 
August, at Brunswick, Me. The grub and pupa occurred near the Glen 
House, White Mountain, ]N"ew Hampshire, at the end of July in the lir,- 
on the 30th of July I took five mature beetles from under the bark of a 
hemlock tree. I have never noticed, however, spruce, fir, or hemlock 
trees which had been deformed, as is not uncommonly the case with the 
white pine. 

The life-history of this weevil, then, in brief, is as follows : The eggs 
are laid early in summer^ at intervals, on the terminal shoots of the 
white pine, or sometimes m the bark of old trees; the grub on hatching 
bores into the pith, or simply mines the sap-wood; it becomes full-grown 
at the end of summer, hibernates, and transforms in the spring to the 
pupa, most of the beetles appearing through May, when they pair and 
the eggs are laid ; but some delay their appearance till June, July, and 
even August. 

Thus far we have said nothing as to the remarkable effects produced 
by the grubs upon the young trees. When the terminal shoot of a small 
tree, say 4 or 5 feet high, is filled in midsummer with these grubs, per 
haps fifteen or twenty, or more, gouging or tunneling the inner bark 
and sap-wood, and for a part of the way eating the pith, the shoot witL 
the lateral ones next to it, as well as the stock immediately below the 
terminal shoot will wilt and gradually die ; the bark will loosen, the pitct 
will ooze out, and by September the shoot will be nearly dead, black 
and the bark covered externally with white masses of dry pitch. 

The tree thus pruned will fail for one, and probably several, succeed 
ing summers, to send out a new terminal shoot; the result will be tha 
the adjoining lateral shoots will continue to grow, their direction wil 
be changed to a nearly upright one, and instead of a tall shapely youn^ 
tree, destined to be the pride of the forest — and there is no finer orna 
mental evergreen tree in our lawns or parks than the white pine — ^it be 
comes distorted, prematurely bent, or its noble shaft becomes replace< 
by one, two, or half a dozen or more stunted, shriveled aspirants fo 
leadership. 

In walking through any forest of white pines of secondary growth i: 
New England or Northern New York, one's attention is drawn to thes 
deformed trees. They are not necessarily dwarfed, as some are amon 
the largest «and noblest trees of the wood. They may occur singly, bu 
often there are several, differently affected, growing near each othei 
though not in clumps. Some have but a single bend, a single shoe 
growing up, the original, and perhaps several, lateral shoots, having bee 
destroyed ; one, we well remember, consists of two shafts which separal 
about 6 feet from the ground (see Plate IX, Fig. 3). 
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The most remarkable example which we have seen in the Maine woods 
stood in a wood southwest of Bowdoin College, but which has since 
been cut down. Fortunately, shortly before the destruction of the tree, 
we requested Prof. G. L. Yose, then of Bowdoin College, to make a 
drawing of the tree. He kindly sent us the accompanying excellent 
sketch, (see Plate IX, Fig. 4), in part reproduced, with the following 
letter, giving the measurements of the tree : 

Brunswick, Me., September 5, 1881. 

I send yon a sketch of the tree, not, as you wiU see, in any way as a work of art, as 
I make no pretense in that line, but as a botanic specimen. The arrangement of 
branches is according to nature. I took a point about 150 feet southwest of the tree, 
so as to sQparate all of the branches. The height is about 100 feet ; the height of 
trunk before it begins to branch, 12 feet; circumference at 4 feet above ground, 10 feet ; 
at 2 feet above ground, 10 feet 9 inches. The spread of tlie top is 35 or 40 feet. Looked 
at sideways the tree is not so symmetrical. The sketch is just as I made it on the 
ground. I thought I would not work over it at home, as I might change it by so 
doing. 

Very truly, as ever, 

^ ^' ' GEO. L. VOSE. 

Fig. 6, Plate IX, is from a photograph of a white pine tree in East 
Providence, E. I., which is of the same general shape, but a smaller 
and shorter tree, ^still growing in a thick wood, its fellows, however, 
much smaller. The tree is about 70 feet in height, and 32 inches before 
it branches, the trunk sending out nine branches, the lowermost being 
about 3 feet from the ground. 

In these two examples we should judge that the terminal shoot only 
was destroyed by the weevil, while the lateral shoots survived, but grew 
more vertically than they would have done if the terminal shoot had 
not been injured, while their size became unnaturally large. 

It is comparatively easy to prevent this deformation of small young 
trees in lawns and about houses or even on large plantations if the dis- 
ease is combated in time ; the wilting terminal twig should be examined, 
and the grubs cut out. If a wash of Paris green were applied or a block 
of carbolic acid soap securely placed in the crotch the grubs would be 
destroyed or driven oft. The time to apply the remedies is at the middle 
or end of July. 

THE SPRUCE EPIZEUXIS. 

{Epizeuxis omnia Hiibner.) 

While in the Adirondacks, in June, 1884, at Beede's hotel, Keene 
Flats, I beat from the spruce near the hotel two caterpillars, which I 
considered to be without doubt leaf-rollers of the family Tortricidw, 
They were in general appearance much like the Spruce Bud- worm {Tor- 
trix fumiferana), though a little smaller, but with a well-marked dorsal 
and lateral line, which are more characteristic of Pyralid than Tortricid 
larvae. 

Soon after, June 14 or 15, one of the caterpillars spun in the tin breed- 
ing box a cocoon covered with black scurf firom the terminal twigs of 
the spruce. \ 

During the past season^ in Maine, I collected another caterpillar on 
the spruce, June 9, but failed to make a description of it or to notice the 
number of abdominal feet ; the moth appeared June 24. From this it 
would appear that the normal food-plant of the caterpillar is the spruce. 

There are four species of this genus of moths in this country, the bet- 
ter known one besides the present species being JS. americalis (or Relia 
ameriofdis). But their habits are strangely dissimilar, since Prof. C. 
V. Riley has stated in the American Naturaliftt for October, 1883 (p. 
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1070), that americalis feeds in the larva state in the nests of an ant 
{Formica rufa). lie also stated that so far as he knew this was the first 
lepidopterous insect known to develop in ants' nests. This statement, 
however, elicited from Lord Walsingham the following statements, pub- 
lished in the same magazine (January, 1884, p. 81): "Noticing your 
mention of £Celia americalis as a myrmicophilous lepidopteron, ]. would 
remind you of Myrmicocela ochraceella^ Tgstr., which is found also in 
ants' nests. It is allied to the true TineceJ^ 

According to Guen^e, however, the larva of americalis lives on 
leguminous plants, as Hedysarum^ Melilotus, PisuMy &c., and even on 
corn, and is very destructive." He adds that the chrysalis is contained 
in a cocoon spun between leaves. 

Descriptive.— Larua. — Body moderately thick, ilightly tapering towards each end, 
dull brown, with a well-marked darker dorsal and lateral line ; the piliferons warts 
arranged much as in Tortrix f\im\ferana^ which the larva somewhat resembles, but the 
Avarts not so conspicuous; the head is slightly paler than the body. 

Papa. — Body sliort and tbick, rather fuller than usual, color pale horn- brown. Ab- 
dominal spine broad and thick, subconical, rounded ; vertically flattened above and 
beneath, the surfaces being somewhat convex, and the sides ridged above and below. 
At the extreme end of the spine are two long, slender briitles curved at the end ; on 
the upper side of the spine are two bristles which converge and are closely connected 
with the two at the tip. Length, S**^*" to O"^*". 

ifoi/i.— -Fore wings aih-gray, darker on the outer half, crossed by three black linos. 
The first line, situated at the base of the wing, is short and represented by a black 
costal mark, succeeded by a curved black line ending just behind the median vein, 
not crossing the wing. Second line zigzag, situated on the basal fourth of the wing; 
it begins as an oblique mark on the costa, edged within with white ; behind, the line 
makes two sharp teeth ; on the median vein it points Inwards, and again outwards in 
the submedian space. The third line is much broader and less wavy ; it curves in- 
ward on the discal space, partly inclosing a large, diffuse, discal, ooherous patch. 
Above this patch on tfie costa is a black mark bordered ou each side with white ; a 
Bubmarginai, fine, wavy white line. At the base of the fringe is a black interrupted 
hue. Ilind wings ocherous gray, crossed by three diffuse, wavy, blackish lines. Ex- 
panse of wings, 20™«» to 22™". 

THE SPBITCE PLtTMB-MOTH. 

{Oxyptilus nigrociliatus Zeller.) 

The chrysalis of this Phime-moth was beaten from the branches of 
the spruce June 23, at Brunswick, Mo., under such circumstances as to 
lead me to believe that the larva feeds on this tree. In Europe no mem- 
ber of the family to which it belongs (Pterophoridce) is stated, so far as 
we have been able to ascertain, to feed on coniferous trees, so it is 
worthy of mention, though too infrequent to be of much signiiicance. 
The moth issued July 10, and has been named for me by Professor Fer- 
nald. 

The larval skin occurred with the chrysalis ; the head is of the nor- 
mal fonn, pale in color, while the cast skin showed that the body was 
covered with long, dense hairs. 

Dkscriptive. — Pupa. — Like that of Pi. periecelidaoiylus, the thorax being obliquely 
truncated, and the body somewhat compressed. Thorax in front with six pairs of 
long, curved, stiff hairs, those of the abdomen in two dorsal rows of five pairs, and a 
lateral row of short, stout spines ; from each of the dorsal spines radiate four slender 
hairs ; from tlie spines of the lateral row arise two hairs which are curled and parallel 
with the longitudinal axis of the body. The wings extend to near the middle of 
the sixth abdominal segment. Color, pale green; wings and body whitish green. 
Length, 7™"^. 

Moth. — Uniform dark brown, fore wings forked with four white costal spots, the 
third the largest and widest, the fourth linear, obUque, and extending on the sec- 
ond or hinder division of the wing ; the latter with a white spot near the base, fecal- 
lops of the fringe white, a black patch at the internal angle; hinder edge of the wing 
white, apex blackish. Expanse of wings, 16'>^™. 
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THE FINE FHEOOYMA. 

{Pheocyma lunifera Hiibner*) 

The caterpillar of this noctuid moth is of frequent occurrence on piijf^ 
trees, especially the white pine and pitch pine, in Maine, where I lia^ ^* 
observed it for several years. In Northern I^ew England the larva 
occurs through August into the first week of September, when it trans- 
forms into a chrysalis, the moth appearing May 10. I am indebted to 
Mr. John B. Smith for the identification of the species. 

The caterpillar is, like nearly all those which live on trees, protected 
from the observations of its enemies, such as birds, ichneumons, &c., 
by its similarity in color to the bark of the twigs on which it often rests, 
while the reddish stripes are concolorous with the base of the needles 
of the pine. 

The caterpillars vary a good deal. Some are wood or horn brown, or 
the body is decidedly reddish, with the longitudinal band more distinct 
than usual 5 some are green with white lines, but the warts and head 
as in the more usual varieties. They are closely similar to the larva3 of 
Homoptera and Catocala. 

THE EVEEORESN CLEORA. 

{Cleora pulchraria Minot.) 

The caterpillar of this pretty moth is of common occurrence on the 
spruce, fir, and hemlock. In certain years it is quite common, and was 
observed in greater abundance on spruce and firs alomg the road from 
the Glen House, White Mountains, to Jackson, IST, H., than elsewhere. 
It is so common on these trees as to merit especial attention. 

The caterpillars were observed in the White Mountains during the 
first week in July. They began July 18 to spin a loose, thin, open, 
slight yellowish cocoon among the leaves, the pupa state lasting about 
three weeks, the moths appearing August 14. On the coast of Maine 
it occurs on the hemlock, some of the caterpillars being without the 
usual black spots on the sides of the body. The. moths are found fly- 
ing in the woods through September. At Providence we have beaten 
the chrysalides out of hemlocks early in October, the moths appearing 
soon after. The green chrysalides, which are striped with white, are very 
pretty objects. They rest among the leaves in a loose network of yel- 
low silk threads, retaining their hold by the curved hooks on the large 
spine (cremaster) at the end of the body. The caterpillar is,a very pretty 
one, being yellowish, spotted with black on the head and body. It is 
similar to the larva of Zerene catenaria, but less conspicuously marked. 

Descriptive. — Larva. — Body moderately thick, of the same diameter throughout, 
smooth, with no warts, hut somewhat wrinkled. Head of the same width as body, 
slightly wider than the prothoraoic segment, and aboTft ilightly swollen on each side 
of the deep median suture; pale whitish, sometimes reddiSi brown, with five or six 
large black spots and smaller minute dots. Body whitish horn (tesfcaceoiis, often red- 
dish) with a yellowish tint. On the first segment are four dorsal black dots arranged 
in a square ; on the second and third segments a single transverse row of four unequal 
black dots, as also on the abdominal segments. A lateral band, yellow except near 
the sutures, below which on the sides of the body arc four narrow, wavy, broken, dark 
hair-lines, arranged in two sets. Supra-anal plat© with four black spots: anal legs of 
moderate size, flesh-red spotted with black-brown. Thoracio feet pale neeh color, or 
banded with brown and dark at the tips. Body beneath pale fl«sli, with two dark, 
faint lines. Often on each side of the clear, reddish-brown oack is a row of long, nar- 
row, lanceolate, oval, snow-white spots, edged narrowly, but distinctly, with brown. 
The lateral band is sometimes very distinct, and incloses on the upper edge the black, 
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distinct spiracles ; the band is irregularly edged above and below with dark brown. 
Sometimes a narrow white medio- ventral hair-line is present, narrowly edged on each 
side with dark brown, and inclosed by the same reddish-brown tint as along the back. 
Length, 24™°» to 30™™. 

Fwpa, — Body green, becoming usually brown; thorax green above spotted with 
brown, the wings and legs pea-gfeen, with two subdorsal white stripes along the ab- 
domen, and a lateral white stripe; beneath, four longitudinal brown stripes. Pup.i 
often becomes brown, and the wings slashed with light brown, the antennsB aDd foBe- 
legs of the same color, while the middle and hind legs are white. The terminal spino 
is rather slender, long, ending in two long, large, excurved hooks ; a pair of much 
smaller ones at their base, and two pairs on the sides, one pair on the sides near the 
base, and the other farther underneath. Length, IV^^^ to 15™™. 

Moch, — ^With unusually broad, transparent wings, which are white or pale ash. 
Head deep yellow. Fore wings crossed by two black lines, the inner with four scal- 
lops, the outer line sinuous, scalloped, with a great curve outward between the sub- 
costal and the third median venule. Opposite the discal dots are three acute, smaller 
scallops, all of equal size. Fringe whitish, distinctly checkered with black on the 
ends of the venules. Hind wings with a scalloped outer line, often obsolete toward 
the costal edge, varying in its distance from the outer edge ; beyond this line the 
wing is darker than at the base. Expanse of wings, 33™™. Its range, so far as 
known, is from Maine and Canada to the Middle States. 

THE FIB PARAPHIA. 

(Faraphia depldnaria Gaen6e.) 

We have three species of Paraphia, two of which feed in the larval 
state on coniferous trees, Mr. William Saunders having bred P. subato- 
maria from the pine, on which it feeds in early summer, the moth ap- 
pearing late in June ; the larva is not, however, known farther than that 
its color is brown. 

The caterpillar of the present species was found June 23, at Brunswick, 
Me., on the fir ; on the 27th it became a chrysalis, and the moth escaped 
about a week or ten days later. 

Descriptive. — Larva. — Body cylindrical; in color and appearance like a fir twig. 
Head rounded, somewhat bilobed ; body with no humps. Supra-anal plate rounded, 
not pointed at the tip, with six hairs. Color reddish brown with a greenish tint. 
Head greenish, mottled, and finely spotted, especially on each side of the vertex, with 
reddish brown ; a row of lateral irregalar dark blotches. Length, 22^^. 

Pupa.— Of the usual shape, but rather stout; dark tan -brown in color. Terminal 
spine (cremaster) large and stout, the surface corrugated at the base ; ending in a fork, 
each branch of which ends in two excurved hooks. Length, 12™™. 

Moth. — Fore wings subocherous, with a median whitish band, beneath ocherous. 
The male may be distinguished by its smaller size, by the wings being more ocherous, 
by the distinct discal dots, and by the rather distinct median white band on the fore 
wings. The female differs greatly from the male, being much larger and with the 
wings more serrate, the two inner lines more or less obsolete, the border of both wings 
being much darker thail the inside of the win^, the border sometimes having a lilac 
tinge. From the female of P. subatomaria, it differs in its still smaller size, in having 
usually but one subapioal spot, instead of three as is usually the case in the other 
species, and in the outer border of the wines being darker or more decidedly ocher- 
ous. The wings of the female are more deeply serrated than in the other Bpecies. 
Expanse of wings, 22™™ to 35^™. 

THE SPRUCE THEEINA. 



(Therina fervidaria Hiibner.) 

This common insect feeds in Maine on the spruce, as the pupa was 
found early in August, and the moth was disclosed August 21. The 
larva was, unfortunately, not described. Abbot bred it in Georgia from 
the Haleaia dijfteraj and from his manuscript sketches, preserved in the 
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library of the Boston Society of Natural History, we prepared the fol- 
lowing description. The pupa is described from our own specimen. 

Descriptive. — Larva,— Body cylindrical, smooth; head of the eame width as the 
body, which is yellowish-green above, pale purplish below. Two fine, blackish, lateral 
lines, with a pale line above. 

Fupa. — Rather slender, whitish gray, slashed and spotted with brown on the side, 
but much less so than in Th. seminudaria; head, thorax and wings nearly unspotted; 
terminal spine and bristles as in Th, seminudaria. Length, 12™™. 

THE PINE THERINA. 

{Therina seminudaria Walker.) 

We have reared this moth from a caterpillar found feeding on the 
white pine at Providence, K. I., but failed to prepare a description of 
the larva. It passed the winter in the chrysalis state, the moth emerg- 
ing in May. 

Descriptive.— Piipa.— Moderately slender, thorax spotted with brown, wings 
slashed and spotted with brown; abdomen with a dorsal and two lateral rows of ir- 
regular spots, and the segments also surrounded by a circle of spots. Terminal spine 
moderately large, not corrugated below, above coarsely pitted with more or less con- 
fluent punctures, the end bearing two long, straight, stout bristles^ a pair of small 
bristles on the upper side near the end of the spine; a small pair beneath, and a 
larger pair, one on each side. Length, 13™"^. 

THE PINE AHOBBIA. 

{Amorhia humerosana Olemens.) 

This leaf-rolling moth was bred from the white pine in Maine, the 
moth appearing in -May. It is a large species of Tortricidce, the fore 
wings with the costal edge full. The head, thorax, and fore wings are 
whitish ash, with dark specks, but with no distinct lines and markings. 
There are two whitish patches in the middle of the fore wings, on each 
side of which are a few fine black specks } in the middle of the outer 
fourth of the wing is a whitish patch. There is a marginal row of fine 
black points. The fringe is pale ; the hind wings are pale-gray slate 
color. Expanse of wing, 24°*™. The larva was not described. It has 
been bred from the benzoin bush and the poison Ivy by Mr. L. W. 
GoodeU. The species ranges from Canada and Maine to Pennsylvania. 

THE V-MABKED CACCEOIA. 

(Oaccecia argyrospila Walker.) 

The moth of this species is not uncommon, entering our houses at 
night during July in Maine and Massachusetts. My specimens have 
been kindly determined by Prof. 0. H. Fernald. 

This widespread species was first described in this country by Mr. 0. 
T. Robinson, in 1869, under the name of Tortrix fiwcana; at nearly 
the same time or soon after I described it in the Massachusetts Agricult- 
ural Eeport for 1870 under the name of the Y-marked Tortrix {T, v-sig- 
natana), and remarked that Mr. F. W. Putnam had raised it in abun- 
dance from the cherry. In his account of this species Lord Walsingham* 
remarks that in California it occurred near San Francisco, May 19, 
1871. " The species also occurred about Mendocino in the middle of 
June, and as far north as Mount Shasta in August. One specimen 

* Illustrations of Typical Specimens of Lepidoptera Heterocera in the CoUection of 
the British Mosemn, part iv, London^ 1879, p. 9. 
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emerged on the 21st of' June from a pupa found a few days previously 
between united leaves of ^sculus californica (iNutt.), the Californian 
horse-chestnut. 

In his Synonymical Catalogue of the Described Tortricidw, Prof. 0. 
n. Fernakl states: ''Professor Eiley wrote me that he bred it on rose, 
apple, hickory, oak, soft maple, elm, and wild cherry." It thus appears 
to be a general feeder on our shade trees, living between the united 
leaves. It ranges from Maine, where it is common, to Georgia, Texas, 
and Missouri, while it is not uncommon on the Pacific coast. 

The larva has not yet been fully described ; unfortunately we did not 
make a detailed description of it, beyond noting the fact that the larva 
is green with a black head and prothoraeic segment. It feeds on the 
oak early in June, as one caterpillar occurred June 11, when it became 
a chrysalis, the moth appearing June 23. Hence without much doubt 
there are two broods, the caterpillar occurring late in summer turning to 
chrysalides, and hibernating as such, the moth flying about in the spring 
and laying its eggs on the shoots, so that the larva may hatch when 
the leaves are unfolding and find its food ready and at hand. The first 
brood of caterpillars ia found early in June, and the second in August 
and early in September. The moth is of the size and general shape of 
the common apple-leaf roller {(Jaccscia Tosana) and the cherry leaf roller 
(0. cerasivorana), but differs in the particulars stated below; but the 
caterpillar is more like that of 0. rosana than G. cerasivorana. 

Descriptive. — Larva. — tJody green, with a black head and prothoraeic segment. 

Puj^a, — Of the nsual form and color, but rather stout; the end of the abdomen has 
an TmusuaUy large sharp spine, with two lateral and two terminal large, stout, curved 
setflB or stiff hairs. Length, 12"^"^. 

Moth, — Head, palpi, and thorax, rust-red; fore wings, bright rust-red; a broad, 
median, rust-red, oblique band bent downward in the middle of the wing ; on each 
side are two yellowish-white costal blotches, the outer one usually triangular and 
obUque, sending a narrow Une to the inner edge of the win^ ; a similar line on the 
inside of the band. Outer margin of the wing yellowish white, with two iine, rust- 
red lines, the outer one at the base of the fringe, which is wliitiBh yeUow. Illnd 
wings pale yeUowish slate oolor, as is the abdomen. 

THE HICKORY ECCOPSIS. 

{JEcco^psis permundana, Clemens.) 

The larva of this pretty moth has been found in Providence, E. I., to 
live on the leaves of the white-heart hickory {Carya tomentosa)^ which it 
folds, and when about to change to a chrysalis lines the fold with a thin 
layer of whitish silk. I have observed the caterpillars May 24, or as 
soon as the leaves are unfolded. From the 2d to the 9th of June, the 
insects change d to chrysalides and the moths appeared on the 23d of the 
same month. The life-history is then nearly as follows: From eggs 
laid the previous autumn on the twigs, the insect being probably double 
brooded, the caterpillars hatch out simultaneously with the opening of 
the leaves, living about a week or ten days in this state between the 
folded leaves or rolling them up sideways or from the apex to the base ; 
in the fold or roll thus made, which it lines with silk, it changes to a 
chrysalis, remaining about a fortnight in this state until during the third 
week in June, in Southern New England, it appears as a beautifully- 
marked moth flying about and resting on the leaves. 

In Illinois, according to Mr. Coquillett (PapiUo, iii, 102), the cater- 
pillar feeds on the Siberian crab-apple, the cultivated raspberry, wild 
blackberry {Bubus villosus), and hazel, while in Maine Professor Femald 
has bred in on the Spiraea (see Comstock, Agricultural Eeport for 1880). 
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Coquillett gives tbe following account of its habits; " Lives in a leu f 
rolled from the apex to the base, or between two or three leaves fastened 
together with silken threads. Found a great many May 30.'^ His speci- 
mens of the moth were named by Prof. 0. H. Fernahl. Those whicli I 
bred were fresh, well-preserved specimens, and on submitting tbem to 
Professor Fernakl for identification he wrote mo that they were prob- 
ably Uccopsis permundana (Clemens). 

Unfortunately I did not make a description of my caterx)illars, and 
therefore copy that of Mr. Coquillett, 

Descriptive. — Larva. — Body green, usually clouded dorsahy with dull leaden; first 
segment brownish; head and cervical Bhield black or pale brownish; piliferous spots 
and spiracles concolorous; anal plate unmarked. Length, 15™™ (Coquillett). 

Fiipa. — Of the usual shape and color, abdominal segments having two rows of 
dorsal spines, while the tip of the abdomen is three-toothed, there being two smaU 
lateral and a small median projection. There are also eight small, rather snort, bristles 
(jurved outwards at the ends, of which four are situated below the median tooth, ^nd 
two are situated near together on the side near hut within the base of the lateral 
tooth. There ai'e two or three other sotro on the side, but farther from tlie tip. 
Length, 10'*'«. 

Moth, — A rather largo species, with the gei^eral color brown-ash and umber-brown. 
Head a little paler than the thorax, the latter with three transverse darker lines 
above. Fore wings with three large umber-brown patches, the basal one oblique, 
extending from the inner edge of tne wing and only reaching the median vein. A 
median, irregular, broad band sending two blunt teeth inwards on the inner side; 
the outer side with three acute teeth, one in front and a larger one behind the median 
vein. A large, oval, umber-brown spot on the internal margin of the wing, and an- 
other large oblique one extending from a little below the middle of the outer edge 
obliquely to the outer fourth of the costal edge, in its course contracting in width and 
becoming very narrow before reaching the costa, in which it shghtly expands, form- 
ing one of the small costal brown spots beyond the middle of the wing. The fringe 
ale, but dusky in the middle. Hind wings dark slate color, as is the under side of 
oth pairs of wings, as well as the abdomen, which, however, is paler at the end. Ex- 
panse of wings, ly™*". 

THE VAEIEaATED EGCOPSIS. 

{Eccopsis versicoloranay Clemens.) 

This species also feeds upon the leaves of the white-heart hickory 
{Gary a tomentosa) in company with the foregoing species. The larva 
begins to eat the leaves when they are unfolding, and the moth appears 
by the middle of June. Unfortunately no notes were made on the cater- 
pillar, as they were confounded with the other species until the emer- 
gence of the moths showed that there were two species. 

Descriptivb. — Fupa, — Slenderer than that of U. ^ermundanaj the end of the abdo- 
men tridentato, with the eight bristles arranged as in the foregoing species, but much 
larger and longer. Length, 8'°^°^ to 9°^™. 

Moth. — Pale, greenish, umber-brown, with whitish patches. Palpi whitish to the 
tips. Head dark between the antennae, pale behind and in front. Fore wings olive 
green ; a dark patch at base, becoming paler towards the inner edge of the wing, with 
black specks, then becoming a pale, whitish, somewhat silveiy band, crosses the wing. 
A broad median, dark, olive-green patch ; the outer scales raised and dotted with 
black. Beyond this patch are three light, squarish costal spots. An oblique olive- 
green line passes from the outer margin just above the internal margin to the costa, 
becoming nearly obsolete before reaching the costa, but ending on the fourth costal 
spot. An ajpical dusky spot. Hind wings dark slate, and fore wings beneath dark 
slate, with lighter costal spots. Expanse of wings, 15™"^. 

THE WHITE-HEART HIOKORY GELECHIA. 

{GelecMa carycBvorella n. sp.) 

Although we have numerous species of this extensive genus of Tineid 
moths feeding upon our forest trees, none, we believe, have been recorded 
as living at the expense of the hickory. 
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The larvae of the present species were found at Providence, E. I., feed- 
ing upon the young, freshly unfolded leaves of the white-heart hickory 
{Carya tomentosa)^ rolling them up. Within the roll the chrysalis was 
discovered from June 2 to 4. The insect remains about two weeks in 
this stage, the moths appearing in my breeding-box June 17 and 23. 

The moth belongs to that section of the genus with moderately wide 
fore wings, which are oblong, and moderately pointed at the tip. Pro- 
fessor Fernald informs me that it is allied to OelecMa bicostomaciilella of 
Chambers. 

Descriptive. — Moth, — ^Palpi very long, the third joint slender, one-half as long as 
the second; second joint "with black specks ; third black, bnt white at the tip. The 
fore wings broad, oblong. Headj thorax, and wings blackish, with whitish bnff-yel- 
low specks and dots. The fore wings are dark pepper and salt, with a row of five 
deep black spots along the middle of the wing, increasing in size towards the end of 
the wing; the basal spot minute; the third large, and sending a branch obliquely 
inwards to the costa ; the fourth patch largo, irregularly squarish ; above it is a 
black square costal spot, next to a buff- white, distinct costal spot opposite another on 
the inner edge of the wing ; the two spots are sometimes almost connected by a light 
line. The edge of the wing buff- white with black scales. Hind wings and abdomen 
slate-colored. Length of fore wing, 7JP™; width, 1.5™™; expanse of wings, about 
15™™ (0.60 inch). 

THE WILLOW TEBAS. 

{Teras mhurnma Clemens.) 

The caterpillar of this common species is of the ordinary shape and 
green in color, occurring on the willow in Maine during August. The 
specimen we reared changed to a chrysalis August 19, remained in that 
condition a little over two weeks, namely, until September 7. The moth 
has been determined by Professor Fernald. 

Descriptive. — Larva, — Greenish. 

Pwpa. — Body slender ; end of the abdomen flattened and excavated, with two large 
lateral hooks before the tip. Length, 8™™. 

Moth, — Head, thorax and fore wings rust-red. Head above and front of thorax 
deep rust-red, hinder edge of the thorax bright red. Fore wings rust-red, deeper on 
the costa ; a dusky patch at the base ; beyond, on the inner third of the costa, is a 
broad, paler, square spot, succeeded by a long, dark, deep reddish-brown patch, 
which extends to near the apex. The rest of the wing is clearer and paler, afih-col- 
ored, mixed with brick-red scales. In the middle of the wing on the inner third are 
two distinct, twin, fine black dots. Beyond are three black dots, forming an oblique 
line, extending from the median vein to a little beyond the middle of the hinder edge 
of the wing ; a few scattered, black, fine dots near the outer edge of the wing. 
Fringe broad, reddish externally, dark on the basal half, and grayish on the inner 
angle of the wing ; hind wings uniformly gray slate-colored ; abdomen dark brown, 
paler at the tip. Expanse of wings, 18™™ (0.70 inch). 

THE PUBPLE WILLOW GBAOILABIA. 

( Oracilaria j^urjpuriella Chambers.) 

Late in August (the 20th) we found the caterpillar of this beautiful 
moth, which had turned over obliquely the tip of the willow leaf and 
securely fastened it to the under side of the leaf, thus making a trian- 
gular fold. The worm had eaten the parenchyma from the under {i. e.j 
inner) side, leaving a mass of black castings. The worm soon trans- 
formed, remaining about two weeks in the pupa state, and the moth 
appeared September 19. The moth is a very beautiful creature, with 
a delicate.body, wings^ and legs. Our example was perfect, and agreed 
in all respects with Mr. Chambers' description^ which is copied below. 
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He did not, however, describe the caterpillar. He remarks that it is 
closely allied to the European G. stigmatella. 

He states {Canadian Untomologistjiv, 28) that '*the larva mines the 
leaves of the willow (Salix longifoUa) for a very short time ; then, leav- 
ing the mine, it rolls the leaves from the tip upwards into various forms 
(usually a cone or helix of three spirals). * * • It frequently leaves 
one roll and makes another, and, when ready to pupate, makes a dense, 
-semi-transparent web over it, upon the ground, not on the leaf, as in 
many species. The imago emerges in the fall, and most probably 
hibernates." He again remarks (I. c, v, 46): " The cone sometimes oc- 
cupies an entire leaf; the apex of the leaf is bent over, so that the left 
edge touches the right one, to which it is fastened : then the leaf is 
rolled spirally to the base, and the tip is used to close one end and the 
base the other, so that the whole leaf is utilized. Many of the mines, 
however, are by no means so perfect.'' Chambers has also bred it from 
larvae feeding on the silver-leaf poplar, but, though not occurring on the 
weeping willow, it is common enough on many of our native willows* 

Descriptive. — Larva.— Body of the usual cylindrical shape ; no cervical shield. 
Head small, considerably narro-wer than the prothoracio segment. Head and body 
uniformly greenish yellow. Only four pairs of abdominal legs, and these, with the 
thoracic feet, are of the same color as the body. Length, 6™™ to 7™™. 

Fupa. — Very long and slender, so deUcate as to scarcely retain its shape when the 
moth has left it. 

Moth. — Violaceous, reddish, or brownish purple, according to the light. Face pale 
violaceous, flecked with brownish purple. Antennae brown, tinged with purplish, 
faintly annulate with white at the base of each joint ; palpi pale purplish. The tri- 
angular white spot at about the middle of the costa is nearly equilateral ; its ante- 
rior margin is a little concave, the apex reaching the fold, and it has four smaU spots 
of the general hue situated in it upon the costa. Fringe bluish fuscous. Posterior 
femora white at the tip and with a wide white band about the middle, and their 
under surface entirely white. Posterior tibiae and inner surface of intermediate tibisB 
white. Tarsi pale grayish fuscous, faintly annulate, with white at the joints. Abdo- 
men purplish fuscous, on a white ground. Expanse of the wings, half an inch (12.5™). 
(Chambers.) 



EEFOET OK EXFEEIMENTS IN APIGULTXTRE. 

By Nelson W. MgLain, Apioultural Agent. 

United States Apicultural Station, 

Aurora, III., November 17, 1885. 

Dear Sir : I have the honor to submit herewith my report of the experimental 
work done at this station. 

In obedience to instructions received from you the 1st of June, 1885, I selected a 
location suitable for an apicultural experiment station, at this place. 

The work attendant upon the beginning of any undertaking is considerable. 

The building of fixtures suitable for the accommodation of bees and for carrying on 
experimental work, securing bees, and doing that which is necessary to be done in 
establishing an apiary, consumed time. However, a number of interesting and valuable 
experiments have been undertaken and progress has been made. 

I desire to acknowledge my obligations to yourself for valuable aid and suggestion 
and to all those who have kindly assisted me in my work, and especially the favor 
shown me by the publishers of the following apicultural journals for files of their 
valuable papers, namely : 

The American Bee Journal, Messrs. Thomas G. Newman & Son, Chicago, 111. ; The 
Bee-Keepera^ Magazine, Messrs. King & Aspinwall, New York City ; Gleaninr/a in Bee 
Culture, Mr. A. I. Root, Medina, Ohio; The American Apioulturist (vols. 1, 2, and 3), 
Messrs. Silas M. Locke & Co., Wenham, Mass. ; and to Messrs. D. A. Jones & Co., 
Beeton, Ontario, Canada, publishers of The Canadian Bee Journal. 
Yours, very truly, 

NELSON W. McLAIN, 

Agent in Charge. 

Prof. C. V. Riley, 

EnUmologiat. 
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ECONOMY IN THE PRODUCTION OF WAX. 

Experience had taught us, in common with all progressive apiarists, 
that in the production of wax for honey-comb building there is serious 
prodigality. Much valuable time is lost and much energy is expended, 
which, in view of the shortness of the honey-producing season in nearly 
all parts of the United States, results in a serious reduction of the pos- 
sible efficiency and honey-producing capacity of bees, and a corre- 
sponding curtailment of the profits possible to be realized from the in- 
dustry. 

To overcome this waste of time and prevent the large consumption of 
honey required for producing wax for comb-building, the honey-comb 
foundation machine and the honey-extractor have been almost univer- 
sally adopted by progressive bee-keepers. 

As another step in economic methods for securing the best results 
from the cultivation of bees, we have made some experiments in what 
may be called wax-feeding or furnishing wax. 

The price of bees-wax in the open market ranges from 20 to 35 cents 
per pound, according to quality, and varying with the supply and de- 
mand. Estimates can easily be furnished to prove that the production 
of every pound of wax costs the bee-keeper ten times the sum realized 
from its sale. 

If account be taken of the loss resulting from having the time and 
energies of the bees expended in wax-production instead of honey-pro- 
duction at a season of the year when there is most imperative need for 
uninterrupted and diligent activity in honey-gathering, and of the value 
of the honey consumed in producing wax, and of the labor required in 
preserving and preparing the wax for market, it will readily be seen 
that the production of a pound of wax costs the producer many times 
the current prices realized. About 20 pounds of honey are consumed 
in producing 1 pound of wax. 

If a method of management can be devised and introduced by which 
the loss sustained in wax-production and comb-building can be still 
further reduced, a corresponding percentage will be added to the profits 
of those engaged in the industry. 

We observed that if pieces of new comb were exposed on a warm day, 
the bees would tear off pieces of the wax and carry them to their hives 
for use, in comb-building. We then put pieces of now comb in a shallow, 
square tin pan having a close-fitting cover, and having holes in the bot- 
tom. This pan being placed on the cloth covering the comb frames in 
the hive, holes were cut in the cloth registering with the holes in the 
bottom of the pan, thus affording a passage for the bees into the pan. 
The heat arising from the bees produced a high temperature in the 
closely-covered pan, keeping the wax plastic and easily worked. When 
such auxiliary resources were furnished, comb-foundation was drawn 
out and completed with great rapidity, and this work appeared to be 
performed largely by the young bees, aided by the field bees at night, as 
the comb-building progressed more rapidly by night than byday. There 
being no necessity for wax-producing, the working force labored with- 
out hindrance during the day in the fields, and with equal energy by 
night in the hive. Whenever the space above the frames is not being 
used for superstorage this method of furnishing wax may be employed 
without inconvenience. 

DEVICE FOR FEEDING SUGAR-SIRUP AND FOR OTHER PURPOSES. 

We have used the same device with great satisfaction in feeding sugar- 
sirup. A rim of tin reaching within half an inch of the cover is sol- 
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dered in the holes, through which the bees enter the feeder, and a raft 
or float made of thin strips of wood supports the bees when taking their 
food. 

We have also devised a fixture for use in the brood-chamber in the 
body of the hive, which serves a variety of uses and proves well adapted 
for the purposes for which it is designed. 

It consists of a wooden frame of the size of those used for brood- 
frames, the strips of which it is made being three-eighths of an inch 
thick and 2 inches wide. Parallel with the top bar of the frame I sus- 
pend three tin troughs, one above another. These troughs are If 
inches wide and 2 inches deep, and the length corresponds with the in- 
side measure of the frame. Beginning 1^ inches below the top bar, the 
troughs are suspended, 1 inch apart, by means of a small screw from 
the inside of the end of the trough entering the side bar of the frame. 
The first trough next to the top bar has a partition, one-fifth being in- 
tended to contain water, and the remainder is used to supply honey or 
sirup. The second trough is used to supply pure wax shavings, and 
the third is used for supplying flour or meal as a substitute for pollen. 

These troughs should be painted and sanded inside and out, as bees 
do not readily get a foothold on the smooth tin. The trough for food 
and water is supplied with floats to prevent the bees from drowning. 

This fixture, supplied with food, salty water, shavings of pure, bleached 
wax, and flour, I place in the center of the colony as early in the spring 
as itis desired to stimulate brood-rearing, in order that the colonies may 
be strong in numbers when the blossoms appear. We use this device 
also for supplying wax shavings in the body of the hive when surplus 
honey is being stored above the frames, and if floats are supplied for 
each trough it makes an excellent inside feeder when feeding sirup pre- 
paratory to winter. The wax used is clarified and bleached in the usual 
manner and shaved with a sharp knife. If very thin comb-foundation 
with shallow walls be used in the sections, a superior quality of comb 
will be quickly built. 

The advantages to be gained by using such a device when building 
up colonies in the spring, or during the working season, when time is 
honey, will be appreciated by those who give it a trial. 

WINTEBINa BEES. 

Each of the different methods of wintering bees, whether in cellars, 
in houses, or upon the summer stands, has its advocates among experi- 
enced and progressive apiarists. Success by any method depends largely 
upon the proper observance of a variety of conditions. Failure to com- 
ply with essential conditions brings failure by any method. 

The lack of water during long confinement has been accredited with 
due consideration as a prime cause of the frequent severe losses in win- 
ter. Observation and experience suggest the inquiry as to whether as 
many bees do not perish each winter from the lack of water as from the 
lack of food. 

In the northern half of the United States bees are often confined to 
the hive continually from one hundred to one hundred and fifty days. 
Frequently the suff'ering from thirst is intense, as is evidenced by the 
bees going from frame to frame, visiting every comb and uncapping the 
honey in search of water. 

We have frequently observed these chips of cell capping distributed 
all the way through the pile of dead bees in the bottom of the hive, and 
on the bottom board, showing that the bees were suffering for water 
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when they began to die. Perishing from thirst day by day the cluster 
dwindles until, a mere handful being left, they succumb to the cold. 

Excessive thirst and prolonged low temperature cause what is called 
" roaring in the hive." Disquietude from any cause induces excessive 
consumption; dysentery follows; death usually results. I have fre- 
quently quieted roaring in the hive and restored the bees to their nor- 
mal condition of quietude by supplying water. 

For furnishing the bees water in winter without disturbing the clus- 
ter, across the tops of two comb-frames, and above the intervening space 
between, we place a block, 3 inclies or 4 inches square and 2 inches 
thick, through which is a 2-inch auger hole. In the hole in the block is 
placed a sponge dipped in water and squeezed out ^sufficiently to pre- 
vent the water from dropping on the bees below. The blanket being 
replaced, the heat from the bees prevents freezing, and usually the 
sponge will be sucked dry in twenty-four hours. 

The sponge should be thoroughly rinsed before refilling. The water 
given the bees should be lukewarm and brackish. The salt is relished 
by the bees and acts as a corrective. If cushions are used above the 
frames the sponge may be suspended between the frames above the 
cluster by means of a fine wire. A mild day should be selected for 
watering the bees. If after the bees have been confined fifty days a 
sponge full of water be given every thirty or forty days during their 
stay in winter quarters, in many cases valuable colonies will be saved 
which would otherwise be lost. Whether the bees are to be wintered 
indoors or on summer stands, the arrangement of the hives should con- 
template the practicability of giving water. 

BEES vs. FRUIT. 

For the purpose of testing the capacity of bees, under exceptional 
circumstances, to injure fruit, we built a house 16 feet long by 10 feet 
wide, and 8 feet high at the corners. Large doors were hung in each 
end, and a part of the siding on each side was adapted to be raised up 
on hinges. Screen doors were hung on the inside of the outer doors, and 
wire cloth covered the openings on the side where the siding was raised. 
The house is entirely bee-proof. When the sides are raised up, and the 
outer doors opened, the temperature and light in the house is substan- 
tially the same as outside. Along the sides of the house we built shelves 
upon which fruit was placed so that the rays of the sun might strike the 
different varieties in different stages of ripeness, from green to dead 
ripe. Plates of ripe peaches, pears, plums, grapes, &c., were placed on 
the shelves ; clusters of different kinds of graijes, green and ripe, sound 
and imperfect, and such as had been stung by insects, were suspended 
from the rafters and cross-ties of the house. 

The 1st of September we removed three colonies of bees from their 
hives, carefully and quickly, so that they would carry very little honey 
with them when transferred from one hive to another. Two of the colo- 
nies were hybrid bees, and one Italian. These colonies were hived on 
empty combs, and placed in the house with the fruit. A wood stov€ 
was put in the house, and for a number of hours each day a high tem 
perature was maintained. The pliysical conditions which would ordi 
uarily prevail in nature during a protracted and severe drought were 
artificially x>roduced and steadily maintained. 

The bees were brought to the stages of hunger, thirst, and starva 
tion. The house was kept locked, and we carried the key. 

Every inducement and opportunity was afforded the bees to satisfy 
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their hunger and thirst by attacking the frait exposed. They daily visi- 
ted the frait in great numbers, andf labored diligently to improve the 
only remaining source of subsistrace. They inspected and took what 
advantage they could of eveiy opening at the stem or crack in the epi- 
dermis or puncture made by insects which deposit their eggs in the skin 
of grapes. They regarded the epidermis of the peaches, pears, plums, 
and other fruits having a thick covering simply as subjects for inquiry 
and investigation, and not ol]|jects for attack. If the skin be broken or 
removed they will, in case of need, lap and suck the juices exposed. 
The same was also true of the grapes if the skin was broken by violence 
^r burst on account of the fruit becoming overripe; the bees lapped and 
sucked the juices from the exposed pairts of grapes and stored it in the 
cells for food. They made no attempt to grasp the cuticle of grapes 
with their mandibles or with their claws. If the grapes were cut open 
or burst from overrix>eness the bees would lap and suck the juice from 
the exposed segments of th^ grape until they came to the film separat* 
ing the exposed and broken segments from the unbroken segments. 
Through and beyond the film separating the segments they appear to 
be unable to penetrate. I removed the outer skm from many grapes of 
different kinds, taking care not to rupture the film surrounding the pulp. 
When these were exposed to the bees they continued to lap and suck 
the juices from the outer film until it was dry and smooth as was the 
film between broken and unbroken segments. They showed no dispo- 
sition to use their jaws or daws, and the outer film as well as the ^Im 
between broken segments remained whole until the pulp decayed and 
dried up. 

After contiuuing the test for thirty days, using such varieties of fruit 
as could be obtained, we sent to Michigan for varieties not obtainable 
here. Through the kindness and favor of the president of the Michi- 
gan Horticultural Society, Mr. T. T. Lyon, of South Haven, Mich., we 
secured twenty varieties of grapes, which arrived in excellent condition. 
Another colony of Italian bees was then placed in the house with those 
already confined for forty days, and the twenty varieties of grapes were 
exposed upon plates and suspended from the rafters as before. The 
conditions naturally prevalent during a severe and protracted drought 
were agaiii produced, and the test again continued for twenty-five days. 
The result was simply a repetition of the former test The bees showed 
no more capacity or disposition to offer violence to one variety of grapes 
than another. No more attention was given the thin-skinned varieties 
than the thick-skinned. As long as the skin remained whole they did 
not harm the grapes. When the skins were broken by violence, such 
as by cutting or squeezing, the Juices exposed were appropriated. The 
extent of damage the bees could do to grai>es burst from ovorripeness 
depended on the extent of the rupture in the film surrounding the pulp. 
A wide rupture may be made in the epidermis, or it may bo removed, 
and if the film is unbroken the pulp remained whole. The film seldom 
bursts until the grape is about to decay, or has begun to decay, apd 
then the grape is of little value. 

In order to determine the size of the opening necessary to be made 
in order that bees might injure grapes, we punctured the cuticle of 
the grapes in several bunches with cambric needles of various sizes. 
The puncture made with the point of medium-sized needles produced no 
effect. I^either does the puncture made by the sting of insects when 
ovipositing until the blister appears and decay progresses with the de- 
velopment of insect larvae. I found that I might pass a medium-sized 
needle through a grape, from side to side, and bees could obtain no 
22 AG— '85 
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jniofe except that oozing ft*om the puncture. Many erroneously suppose 
that bees sting the grapes* Bees never sting esicept in self-defense or 
in defense of their homefe frbm reftl Imaginary danger. 

At titues when bees could gather nothing in the fields we saturated 
clustenS of grapes with honey and suspended them in ftont of the hives 
in the apiary, and from branches of trees and grape-vines near by. 
Other clusters dipped in honey and sirup were hung in the house. The 
bees thronged upon the grapes until the clusters looked like little swarois 
hanging to the vines and lirhbs. ♦ They lapped the grapes until the skins 
were polished perfectly smooth and shining^ like the ihside skin of an 
onion, and no taste of sweet could be detected by touching the tongue 
to the grape. The skins of the grapes were left intact. 

Bees, like some animals of a higher order, seem to enjoy stolen sweets 
better than any other. Taking advantage of their propensity to steal 
and despoil, we placed oombei containing honey in au unoccupied hivd 
and permitted the bees in the apiary to steal the honey and Such por- 
tions of the combs as they cottld appropriate. We then suspended in- 
stead of the despoiled combs clusters of grapes dipped in honey. ThS 
bees attacked with desperate eathestness, apparently determined to 
litordlly go through those grapes. The clusters were left hanging for 
a day or twoj until the bees had entirely deserted tiie hive, and e^icami- 
nation showed the grapes to be as sound as when pla^.ed thdre aiid the 
skins polished smooth and clean as before. 

We then punctured the grapes of several clusters by passing a darn- 
ing needle through the berries from side to side, and hung th^m in the 
house near the hungry bees. They sucked the juices from the broken 
segments b!» as they could insert their tongues into the wound, leav- 
ing a depression near the puncture, and the remainder of the pulp was 
left whole. 

The instinct of bees impels them to remove everything useless or 
strange ftom their hive. They will labor harder to remote any object 
which is useless or offensive than for any other fiurpose. A|ter passr- 
ing a darning needle through some of the grapes in several clusters of 
different varieties, we suspended these clusters from the top of comb 
frames by using flue wire, and placed them in the cehter of strong col- 
onies of both hybrids and Italians. The juice was extracted from the 
punctured segments as before, and the perfect grapes hung undisturbed 
for fifteen days. They appeared to have kept better .hanging in the 
hive than they would have kept on the vines. 

The evidence then shows that bees do iiot injure perfect fruit. We 
have observed that they give no attention to the puncture and blight 
caused by the ovipositing of other inseotls, until after the larvais hatched 
and decay has set in, and then only in cases of extremity* The circum- 
stances under which bees appear to be able to injure grapes af*e very 
exceptional. That they will not molest or even visit grapes when it is 
possible to secure forage elsewhere is certain. It also appears certain 
that they never attempt violence to the skin of grapes. The capacity 
of bees to injure overripe grapes is limited by the extent to which the 
juice and pulp are exposed by the bursting of the film. If the film is 
only slightly burst the bees can do but little iiyury. Jf the progress of 
decay has caused a wide rupture in the film the bees more readily appro^ 
priate the juice. If overripeness and decay have exposed the pulp of 
grapes to such an extent that biees can damage them seriously, the bees 
should be confined to the hive (unless the weather be excessively hot), and 
the grapes should at once be gathered^ for from this stage the progress of 
decay is rapid* Oonflnement to the hive for a short time, while the over^ 
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ripe grapes are being gathered, wonld result in no loss, and the bees would 
be prevented from gathering the grape juice and storing it in the hive. 
Bees confined to their hives in warm weather must always have ample 
top ventilation, and should be liberated and allowed to fly half an hour 
before sunset each day during the term of their confinement. The ex- 
cessive use of grape juice often produces inebriety. In the case of 
bees it produces diarrhea. After grapes have arrived at the stage ot* 
overripeness and decay in which it is possible for bees to injure them, 
and the circumstances are so exceptional as to cause the bees to seek 
such food, it would be advantageous to the grape-grower to secure his 
;j:rapes from the ravages of decay, and advantageous to the bee-keeper 
to secure bis bees from the ravages of disease. 

The following-named varieties of grapes were used in making these 
tests : The Niagara, Delaware, Soger's No. 10, Eoger's No. 14, Roger's 
No. 15, Roger's No. Taylor, Ives, Lady, Hartford, Martha, Concord, 
Northern Muscadine, Vergennes, Brighton, Pocklington, Worden, Isa- 
bella, Diana, and Syrians from Oalifoniia, and three other varieties the 
names of which I did not learn. 

Mr. Richard Rees, a florist and horticulturist of many years' experi- 
ence in the Eastern and Western States, informs me that he has very 
carefully observed the effect of bees upon flowers and fruits in the or- 
chard, garden, and greenhouse. He regards their presence as wholly 
desirable and altogether beneficial. Daring a term of four y^ars he 
had charge of a large conservatory and garden in this city. At times 
he had as many as fourteen different varieties of exotic grapes in bear- 
ing in the conservatory, and from 2 to 3 tons of ripe grapes hanging 
on the vines at once. A large apiary was located near by, and late in 
the fall and early in spring the flowers and fruits in the conservatory 
were visited by the bees in great numbers. The grapes were unmolested, 
and the bees aided in fertilizing the flowers^ He says that he has had 
large experience in grape-growbig in vineyards, and that he has never 
known any damage or loss resulting from bees, and that when grapes 
are burst fr-om overripeness, or decayed and blighted by the hatching 
of insect larvse, to such an extent that bees can appropriate their juices, 
they are of little, if any, value. He has never kept any bees, but he 
regards them as being of great service to floriculturists and horticult- 
ui^ts on account of the service rendered in fertilizing blossoms. 

ABTIFIOIAL FERTILIZATION. 

Since we began this work we have given much thought and labor to 
experiments in methods of artificial fertilization. 

other branch of apicultural experiment possesses the same scien- 
tific interest or practical value to the industry of bee-keeping. 

Ever since the art Of bee-keeping begto to be practiced upon scientific 
principles, the value of exact knowledge and perfect control of the i^ro- 
cess of fecundation has been recognized. 

In 1846 an able German apiarist wrote: "If it were possible to as- 
certain the reproductive process of bees with as much certainty as that 
of our domestic animals, bee culture might unquestionably be pur- 
sued with positive assurance of profit, and would assuine a high rank 
among the various branches of rural economy.'^ 

And in a current number of one of the most progressive bee journals, 
a prominent writer on apiculture says : " The apiarist who finds out a 
sure, safe, and certain method of controlling fecundation as it is con- 
trolled in the animal kingdom, will confer a great and lasting blessing 
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upon bee-keepers, and be the means of advancing the profession a long 
way towards perfection." Eealizing the difficulties to be overcome, there 
was little encouragement to expect success. However, all progress is 
usually the slow outgrowth of repeated trials," and " failures precede 
successes." 

Various methods and expedients have been adopted for securing the 
fertilization of queens in confinement, none of which have proved satis- 
factory. 

During the past two years reference has occasionally been made iu 
apicultural papers to a process of fecundating queens while in the 
larva and the pupa or nymph stage of development, by crushing drone 
larva upon the queen larva, or by opening the cell and introducing 
crushed drone larva upon the nymph queen. In a few instances ex- 
perimenters have reported that the practice has been successful, and 
that queens thus treated have begun laying fecundated eggs in from 
one to two days after leaving the cell. 

In each of the reported cases some important fact in the evidence 
tending to establish the genuineness of the claim to success seems to 
have been wanting or doubtfiil. In consequence these reports have 
been received with reserve and often with ridicule. 

For putting these claims to the test, we caused a number of queen 
cells to be built, and just befpre the cells were capped I squeezed the 
contents of the generative organs of nymph drones upon the larval 
queens. The bees removed the larvse and destroyed the cells. After 
other queen cells were capped we opened them by making a horizontal 
incision at the base of the cells, and another at right angles down the 
side of the cell, and laid back a part of the side, exposing the queen 
pupa. Through the opening in the cell we squeezed the liquid contents 
of the generative organs of imago drones upon the pupa queens. The 
sides of the cells were then replaced and sealed witii melted bees-wax 
and rosin. These cells were placed in nursery cages and hatched in 
queenless nuclei colonies. These queens were liberated in nucleus col- 
onies after their wings were clipped. Upon being hatched they resem- 
bled fecundated laying queens more than virgin queens. The treat- 
ment they received from the bees and their action upon the combs was 
that of fecundated rather than that of virgin queens. Eepeated exper- 
iments, however, failed to produce a queen capable of layiug fecundated 
eggs. Still, the fact that the treatment given the embryo queens had to 
such an extent changed their physiological characteristics was sugges- 
tive. I?rom the analogy between the animal and vegetable kingdom 
where ripe seed is known to grow better than unripe, it seemed more 
than probable that the contents of the generative organs of a mature 
drone would have more virility than those of a drone larva or' pupa. 

That the active principle in the fluid contained in the procreative 
organs of the drones attains a degree of activity at fi very early stage 
in their development is evident from the effect produced by exposing 
the larval queens to its influence. Continuing the experiment we caused 
more queen cells to be built. Eemoving the testes and seminal sack 
from mature drones with a pair of pliers, the contents were pressed 
upon the larval queens. The bees removed the uncapped larvae as be- 
fore. Most of the pupa queens so treated and placed in nursery cages 
for hatching died in the ceU after assuming the imago state and after 
being partly colored. We hope to be able yet to discover what princi- 
ples and practice are essential to success which seems possible, for many 
possible opportunites remain untried. While possessing possibilities 
of the greatest interest and value to the embryologist and entomolo- 
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gist, it is doubtful whether a demonstrated method of what may be 
called parthenogenetical fecundation would possess the essentials of 
certainty and permanence in such a degree as to make the method serr- 
iceable to bee-keepers. It remains to be tried whether a sufficient num- 
ber of active spermatozoa maybe received into the spermatheca of queens 
svliile iu the larva, pupa, or imago state to render them serviceable for 
my practicable purpose, even if some of the reported successes were 
true. Failing to succeed by these methods it appears more reasonable 
[ hat the best time to fecundate a queen is when she wants to be fecun- 
lated, or when orgasm appears. Orgasm takes place in from five to 
seven days, usually in five days, after the queen leaves the cell, and 
continues for eight or ten days, and a few instances are reported where 
jueens have been fertilized as late as twenty-three days after leaving the 
3ell. 

When orgasm takes place the generative organs of the queen are 
lighly excited and much distended. We confined a queenless colony 
n their hive and gave them a queen-cell which had not been disturbed 
^hile maturing, and allowed the queen to hatch. When the virgin queen 
,vas six days old orgasm occurred, and on the evening of the seventh 
lay we removed her from the hive and placed drops of the male sperm 
ipon the open vulva as she was held back downwards, by gently grasp- 
ng the thorax between the thumb and forefinger. The instant the male 
iperm was pressed from the testes and seminal sack of a mature drone 
ipon the excited and distended vulva, it was curious to observe the ef- 
bct. The action of the abdomen and vulva resembled that of young 
)irds while being fed. There was the reaching up after the seminal 
luid, and an action of the parts resembling the opening of the mouth 
bud swallowing food. As much seminal fluid as could be obtained^ by 
he imperfect method employed, from three or four drones, was utibzed 
yud readily absorbed by; the queen, after which her wing was clipped and 
he was dropped on a trame covered with bees and returned to t^e hive, 
nd the bees were liberated. Up to this time her appearance and ac- 
ion was that of a virgin queen. The next morning, twelve hours after 
xposure to the seminal fluid, her abdomen was distended, and her ap- 
learance and action in all respects was that common to fertile, laying 
ueens. She was moving about slowly over the combs and peering into 
he cells, and in twenty-four hours afterward she had 400 or 500 eggs 
ri worker cells. We watched the development of larvae from those 
ggs. In due time worker larvsB appeared, and at this date, !N"ovem- 
er 13, worker bees in considerable numbers are being hatched. We 
hen reared two queens from the eggs laid by this artificially fecundated 
ueon, in (lueenless colonies, and as soon as they were hatched I clipped 
heir wings, and when orgasm appeared they were treated as before de- 
r^ribed, and in three days one laid a few eggs in worker cells. The other 
as the appearance and action of a fertile queen, but has laid no eggs, 
nd the lateness of the season forbids advantageous continuance of the 
xperiments. 

Fully realizing the necessity for exactness and certainty in all de- 
ails, before tabulating the results of any method so revolutionary, I 
ave endeavored to effectually guard against all possibility of the test 
eing abortive. Instances have been reported where fecundation had 
iken place in the hive 5 but as many examinations proved that there 
-^ere no drones in these hives, and judging from the lateness of the sea- 
m and severity of the weather, probably none in the country, except a 
3w which had been preserved in a queenless nucleus colony by fre- 
uently feeding the bees and confining them in the hivoi and from the 
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further fact that the experiments were conducted when few bees at any 
time attempted to leave the hive, and fipom the fact that these queens' 
wings were clipped when they were removed from the nursery cage, wo 
can confidently assert that fecundation by the natural method did not 
take place. These later experiments in fecundation have beeu con- 
ducted through the months of October and November, during the pre- 
valence of most unpropitious weather, and those acquainted with tlie 
habits and instinct of bees will understand the difficulties under which 
we have had to labor. With the return of spring and the advantageous 
conditions attending the normal season for breeding, and after discov- 
ering and adopting better methods and devices for appropriating and 
depositing the seminal fluid, we are hopeful that the fecundation ol 
queen bees may be controlled with the same ease and certainty as fecuu 
dation is regulated among aU domestic animals, and that the pedigiec 
of ttie breeding stock in the apiary wiU be as readily traced and as highly 
valued as is the recorded pedigree of the illustrious scions of the turf, 
and the aristocratic families of the American Herd Book. 

We regret that the lateness of the season prevents the further con 
tinaanoe of these tests now, as we folly appreciate the necessity of plac 
ing the evidence in support of the facts set forth on the incontestabli 
basis of continued and often-repeated succeseses, and not upon the sue 
cess obtained in two individual cases. However, the fact that I have 
succeeded in producing queen bees of two generations which have bj 
artificial means been maide to perform the normal functions of naturally 
fecundated queens, seems to furnish ground to hope that this subjeci 
has passed from the plane of experiment to the position of practicability 
Other methods for controlling fecundation also remain to be tested* 

BBB FOBAGB. 

Our time has been so closely occupied with the experiments reportoc 
upon that we have had Uttle time for other important work covered bj 
your instructions. Considerable information has been gathered am 
tabulated concerning the habits and value of different varieties of honey 
producing plants for beeforage, with the view of lengthening the work 
ing season by cultivating such as bloom successively from spring unti 
late in the fall of the year. 

IMPROTBD BAOES. 

Some prelimiuary steps have also been taken in the matter of securin: 
for importation some races of bees reported to possess valuable charac 
teristics, that their value may be tested, in their capacity as a specio:^ 
or when properly crossed witii races already introduced. 

IMPORTANCE OF APICULTURE. 

As the economic importance of this industry is more generally rea 
ized, a wide-spread and growing Interest is manifested in this mucl 
neglected branch of rural husbandry. The lack of practical knowledg 
is the main hindran^ now existing in the way of the very generj 
adoption of this pursuit among agriculturists, as nearly all parts of th 
United States are weU adapt^ to profitable bee-keeping. 

An idea of the present importance of this industry can be gaine 
fr^m the following figures, taken from the report of the statisticia 
of the Northwestern Booie^ of Bee-Keepers for 1884. He says: A 
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cording to conservative estimates we have now a total of three millions 
of colonies of bees, which annually yield 120,000,000 pooixds of honey. 
The valae of the annual product, at an average of 15 cents per pound, 
would be $18,000,000.'' 

The estimated annual product ranges from $15,000,000 to $20,000,000, 
and the annual product of wax is about $1,000,000 in value. 

Not more than 8 or 10 per cent, of those favorably situated for the 
cultivation of bees are engaged in the pursuit. If even one-half of 
those favorably situated were so engaged, the annual product would 
not fall below $75,000,000 or $80,000,000 in value. 

The United States imported 2,400,000,000 pounds of sugar, at a cost 
of $94,923,500, in the year 1884. 

A large percentage of these imports do not bring with them a charac- 
ter above suspicion. Instead of being importers we should be exporters 
of sweets, with the balance" largely in our favor. Instead of paying their 
money for the vile adulterations of foreign importations, our agricultur- 
ists should gather the pure and wholesome nectar annually wasted in 
their own fields. 

The degree of skill necessary to engage successfully in the cultivation 
of bees and the production of honey is not greater than that required 
in keeping a dairy and producing good daiiy products. The difference 
is in kind, not in degree, of skill, and one is as easily acquired as the 
other. 

That reliable reports concerning this industry may be funished in 
the bulletins and annual reports of the Department of Agriculture is 
earnestly wished for by all progressive bee-keepers. 

Reports giving the number of colonies in the several States and Ter- 
ritories on the 1st day of June, and crop reports of apiarian products 
the 1st day of August and the 1st day of October of each year, would 
be of very great value. 

The facilities possessed by the Department of Agriculture, through 
their correspondents, furnishes the best means for obtaining reliable 
statistics and crop reports. That such facts and statistics may be fur- 
nished in the bulletins and reports of the Department is earnestly 
desired. 

[Note.— The ''Notes of the year," referred to in the introduction, are ezdnded by 
the limit as to space allowed for this report. — C. Y. fi.] 
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)7here figures are enlarged the natural sizes are indicated in hair-lines atsiilOf unless ah ead}) 
indicated in some other way on the plate. 



EXPLANATION TO PLATE L 
THE PERIODICAL CICADA. 
(Original.) 

Fig. 1.— Pupa of Ciiada septendecim as it arises 
from the ground, aide view. 

Fig. 2.— Pupa of CKeada septmdecim as it arises 
from the ground, dorsal view. 

Fig. 3. — ^Papa of Cicada septendecim as it arises 
from the ground, "frith the forming Ci- 
cada beginning to issue through a rent 
along the middle of the thorax. 

Fig. 4.— Forming Cicada in the straight or ex- 
tended position. 

Fig. 5.— Forming Cicada in the hanging position, 
lateral view. 

Fig. 6. — Forming Cicada in the hanging position, 
ventral view. 

Fig. 7.— FoiTQing Cicada in the clinging position, 
lateral view. 

Fig. 8.— Forming Cicada, dorsal view, with tho 
winga beginning to inflate. 

Fig. 9. — Forming Cicada in the flat-winged posi- 
tion. 

Fig. 10.— Forming Cicada in the roof- winged posi- 
tion, and final colors becoming fixed. 

Fig. 11.— Side view of complete Cicada, with final 
coloring. 

EXPLANATION TO PLATE IL 
SILK CULTURE. 



(After Pasteur.) 



FlO. 
Fig. 
Fig. 

FIQ. 



1. — Silk-worms which have died from flac- 

cidity after mounting — reduced. 

2. — Anatomy of the chrysalis— enlarged 

twice. 

3. — Joint of silk-worm, showing j^e&rme spots 

in contrast to an incised wound— en- 
larged six times. 

4. — ai worm with pebrinous spots just ap- 

pearing ; &, same, more adyanced— en- 
larged twice. 



Fig. 
Fig. 



Fig. 



Fig. 
Fig. 



Fig. 



Fig. 



Fig. 



Fig. 



Fig. 



EXPLANATION TO PLATE III. 
SILK-WOUM DISEASES. 
(After Pasteur.) 

1. — Chain ferment of flaccidity— enlarged 
350 diameters. 

2. — Corpuscles of purine. (Same scale.) 

f 

EXPLANATION TO PLATE IV. 
E(JG-PRODUCTION. 

1. — Cell or bag for egg-laying. (After Ro- 

man.) 

2. — Method of clamping bags. (Oriirinal.) 

3. — Constricted cocoon of fine texture. 

(Original.) 

4. — ^Non-constricted cocoon of coarso text- 

ure. (Original.) 

EXPLANATION TO PLATE V. 
THE PERIODICAL CICADA. 

1. — a, recent puncture, front view; &, same, 

surface removed to show arrangoment 
of eggs, from above; c, same, side view; 
d, egg cavity exposed after eggs are 
removed, and showing the sculpture 
left by tho ovipositor— all enlarged. 
(Original.) 

2. — (J, twig showing recent pnncture.«^, from 

front and side, and illustrating m.inn«M" 
of breaking; &, twig showing oUWr 
punctures, with retraction of bark, and 
more fully displaying the arrangement 
of fibers— natural size. (Original.) 

3. — Twig showing scars from puuctnroa 

after second year— natural size. (Ai- 
terEiley.) 

4. — ^Newly hatched larva — ^greatly enlarged, 

(After Riley.) 
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EXPLANATION TO PLATE VI. 

Fig. l.—The Periodical Cicada: A, of typ- 
ical form— natural size; c, d, genital 
liooks— enlarged ; g, singing appa- 
ratus—natural size ; B, cT of the small 
form (cassinu)— natural size ; e,f, gen- 
ital hooks — enlarged. (After Riley, 
and Hagen.) 

Fig. 2. — Bermcstes vulpinus: a, egg; Z>, c, larva 
lateral and dorsal view ; A, pupa, ven- 
tral view : Je, beetle — enlarged ; d, dor- 
sal view of one of the middle joints of 
larva denuded to show spines and tu- 
bercles ; i, ventral view of tip of abdo- 
men in cf beetle ; e, head of larva ; /, 
left maxilla of same, with palpus ; ^, 
labium of same, with palpi— enlarged. 
(Original.) 

Fig. B.—Eurycreon rantalis : a, larva ; d, chrys- 
alis—twice natural size; /, moth — 
slightly enlarged; 6, side view of mid- 
dle joint of larva ; c, top view of last 
joint of larva; e, cremaster or anal tip 
of chrysalis—greatly enlarged. (Orig- 
inal,) 

EXPLANATION TO PLATE VIL 

Fig. l.—Agrotis messoria: a, larva; 6, moth- 
natural size. (After Biley.) 
Fig. 2.—Diplosi8 rflgra : a, larva seen from above; 

b, same, from side— enlarged ; d, last 
joint of larva, from above ; c, head of 
larva, from above; c, "breast-bone" of 
larvar— all greatly enlarged. (Origi- 
nal.) 

Fio. Z.—Diplosis nigra: a, adult female, from 
side ; 6, genitalia of male, from side ; 

c, pupa, from side— all much enlarged ; 

d, antennas of male ; c, antennae of fe- 
male—still more enlarged. (Original.) 

Fig. A.^JDiplosis nigra: Genitalia of male, from 
above— greatly enlarged. (Original.) 

Fig. 5.—Anthonomu8 musculus : Spray of straw- 
berry, showing beetles at work— natu- 
ral size. (Original.) 

Fia. 6. —Anthonomus mtuculus : Adult, enlarged. 
(Oiiginal.) 



EXPLANATION TO PLATE VIII. 

DESTRUCTIVE LOCUSTS. 

(Figs. 1 and 5, original ; 2, 3, and 4, from Second Re- 
port U. S. Entomological Commission; 6 and 7, 
from First Report U. S. Entomological Commis- 
sion.) 

Fig. l.—Mekmoplus devastator : largo cT fi om Cal- 
ifornia, 1885— natural size. 

Flu. 2.^Mclanoplu8 devastator : small ?,It<;no, 
Kev., I885— natural size. 

Fig. 3.—Melanoplus devastator: large $, Red- 
' ding, Cal., ] 880— natural jsize. 

Fig. 4. — Melanoplus devastator : ci", Fort Ki;ogb, 
Montana, 1880— natural sizii. 

Fig. 5.— Melanoplus devastator: a, anal charac- 
ters of cT, from above ; h, anal charac- 
ters of cfi from the side; c, anal char- 
acters of cT, from behind— much en- 
larged. 

Fig. Q.^Melanoplus spretus : a, aual charactorb 
of cT, from above ; &, anal characters of 
<^ , from side ; c, anal characters of cf, 
from behind— much enlarged. 

Fig. 7. — Melanoplus atlanis: a, anal characters 
of cf , from above ; 6, anal characters of 
cT, from side; c, anal characters of cT, 
from behind— much enlarged. 

EXPLANATION TO PLATE IX. 
THE WHITE PINE WEEVIL. 

Fig. 1.— a, larva, from side; &, pupa, from be- 
neath; d, beetle, from above— all en- 
larged. (After Packard.) 

Fig. 2.— a, twig showing burrows of larvj© in 
heart- wood and sap-wood (original); 6, 
twig showing pupa cells from the out- 
side, and cut away to show interior. 

Fig. 3.— a, dwarfed tree with a single bent shoot; 

b, dwarfed tree with two shafts. 
(Original.) 

Fig. 4.— Deform ed tree at Brunswick, Me. (from a 
drawing by Prof. G. L. Vose). 

Fia. 5.— Deformed tree at East Providence, R. I, 
(from a photograph). 
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TRANSFORMATION OF CICADA SEPTENDECIM' 



Kcjiort (>f tlio ICntoniolopst, Do])artiiieiit of Agriculture, 1885. 
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Silk Worm Disxasks. 




Silk Wokm Diskasks. 



Report of the Entomologist, Department of Agriculture, 1885. 



PLATE IV. 
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Silk Culture — Ecws Production. 



liopoi t ot the Entomologiftt, Dopartmont of Agi icnl*arc, 1881*. 
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TriE PKHioniCAL Cicada. 



Report of the Entomologist, Bepartraent of Agriculture, 1885. 
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KepoTt of the Entomologist, BepArtme&t of Agricnlturo, 1885, 
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Report of the Entomologist, Department of Agricnlture, 1885. 
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Destkuctive Locusts. 



Eeport of the Sotomologist, Depwkn^fc of Ajpriculrore, 1885. PLATE IX. 




The White-Pike Weevil. 



REPORT OF THE STATISTICIAN. 



Sib : I have the honor to snbmit my seventeenth annual report as 
Statistician, it being the tWenty-recond annual report of the operations 
of this branch of the Department service. 

Tear by year this work is more extensive and more influential, and 
more useful as a guide to the farmer in distribution of crop areas and 
in the marketing of his pl*oducts. The organized agencies in the in- 
terest of speculation, the influences adverse to honest trade, are appar- 
ently more and more persistent and reckless each season, rendering 
necessary an ofiicial presentation of the facts of production in a spirit 
of impartial fairness, that can neither be moved by fear nor biased by 
favor or the hope of private gain. 

The estimates of the Department are bitterly assailed by speculators, 
by some as too high, by others as too low, while the market can be 
affected by the criticism; yet at the end of the year both bull and bear 
accept the figures as substantially correct, quote them, and base their 
calculations of future supply, Visible and invisble, upon them with con- 
fiding trust. If there are exceptions it is in cases which have been too 
strenuous and extreme to admit of so sudden oblivion of recent manipu- 
lations of fact for speculative effect. 

The cotton movement of 1884-'85 has verified the estimates made eight 
months before the close of the cotton year so closely that the original 
^ggregsbte is almost identical with the sum of cotton production of the 
year 1884.. The conclusion of the February report, bsLsed on the last 
cotton returns of the season, favored a probable product of 5,667,000 
bales, which, with the August receipts from the crop of 1885, above 
similar receipts of the previous crop, made a very close approximation 
to the figures of the cotton movement, much closer than commercial 
estimates of the crop, which were at varience with truth a quarter of a 
million bales or more. 

The crop reporting work has been prompt and ef&cient, and the thaiiks 
of the Department and of the country are due to the careful and pains- 
taking labors of correspondents, who seek no emoluments of office and 
desire only the public good and the advancement of agriculture. They 
continue year after year in the study of loc^l crop distribution, rate of 
production, and changes in crops and metiiods, acquiring skill with ex- 
perience and perfecting their judgment of local conditions, content 
with the fact that they are serving their class and their country, and 
advancing popular education in statistics. 

Much progress has been made during the year in the knowledge of 
current European statistics of agriculture. The foreign work, under the 
direction of Mr. Edmund J. Moffat, the agent in charge, who is also depn ty 
consul-general at London, has been progressing satisfactorily, and the 
Dbject aimed at, an early knowledge of the production and commercial 
iistribution of those products most affected by American competition, 
tias been measurably attained* There are great difficulsies, however, in 

(345) 
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this statistical field, from the want of unity in ofScial statistical methods 
of different countries, the imperfection of results, and tardiness of com- 
pletion and publication of reports. 

In recognition of the great importance of administrative improvement 
in these respects, an organization of the International Statistical In- 
stitute was effected, at the jubilee meeting of the London Statistical 
Society last summer, for the development of official and scientific sta- 
tistics — 

(1) By introducing, as far as possible, uniformity in the methods of compiling and 
abstracting ' statistical returns, and by adopting it in the compilation of statistict^l 
publications, with a. view to Bk oompariton of le^Tilts obtained in diJQEeTent countries, 

.(2) By inviting the attention of Qovemments to the v«>rious problem? capable of 
solution by statistical observations, and by applying for information on those subjects 
which have not hitherto been adequately subjected to statistical treatment: 

(3) By preparing international pnbUoations as a means of bringing into communis 
Q^t^PU the statisticians of Yarious eountries, 

(4) By endeavoring, through the medium pf pubUcations, and, if practicable, bjr 
public instruction and other suitable means, to foster the geiieral appreciation of sta^ 
tiBtical science, and to stimulate the interests of Govemments and indiTiduals in'the 
study of social phenomena. 

The association is limited to one hundred members^ more than half 
of which have already been elected, among them six representing admin- 
istrative statistics in this country. Eegular sessions are to be held 
biennially, the first in 1886, at a place and time not yet indicated. The 
advancement of statistical science renders necessary the association of 
oflBkjial and professional statisticians, and especially international co- 
operation. This organization is an important movement, with large 
possibilities of usefulness, and may prove especially viQuable in the ad- 
ministrative work in statistics of the great nations of the world. ' ' 

The statistical information required by committees or members of 
Congress, by other Departments, by representatives of foreign Govern- 
ments, by agricultural and commercial organizations, demands an in- 
creasing amount of time and labor, and receives attention only limited 
by the possibilities of performance, which are reduced by the difficulty 
of obtaining skilled and adequate assistants at the Iott rate of compeni- 
sation provided in the appropriation for salaries. The salaries allowed 
fbr expert service in this work are about half the rate paid by enter- 
prising commercial organizations in this country, and only a fourth of 
the compensation allowed for similar services by some foreign Govern^ 
ments. 

In the statistical work of this office, theory is ever kept subordinate 
to fact, and no hobbies are mounted, personal preferences exposed, or 
prejudices aired ; political leanings. are unknown in the domain of agri- 
cultural statistics; the truth, naked and unadorned, in the interest of 
rural progress and national advancement Is sought, whether intereste<l 
parties bear, forbear, or oppose ; and the welfare of the farming class is 
ever considered, in the belief that rural prosperity is consistent with 
the general weal, the progress of universal industry, the good of cou^ 
sumer and producer, and the increase of national prosperity. 

Acknowledgments are cheerfUUy made for assistance rendered the 
Statistician by the clerical force in this branch of the Department serv 
ice, by State agents, and the thousands of correi^pondents who fumiflt 
initial local data for ultimate reports, 

COBN. 

The increase of popnlation, the enlargament of exportation of fam 
products, the opening of the fresh beef export in 1877, and the homi 
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demand for beef of higher quality, gave a great impetus to corn prodne- 
tiou in the decade ending in 1879. It is a striking fact that the increase 
is all in the latter half of the decade. The reasons are very obvious. 
Exportation of corn had little to do with it, as it never calls for more 
tban G per cent, of the crop, usually not more than 3, even iu later 
years, while the exportation of sixty years past could be supplied from 
00 per cent, of the last crop ; and the crop of 1885 was far greater than 
the aggregate of corn and corn-meal ever sent across the ocean. The aver- 
age from 1870 to 1874: was scarcely 1,000,000,000 bushels and much less 
than that in 1873 and 1874 on account of bad seasons. The product 
advanced by a long stride in the very next year, because the scarcity 
had made the price high and the demand strong; and it averaged for 
the latter half of the decade about 1,400,000,000 bushels. This was the 
period of scarcity and high prices in Western Europe. The exportation 
was doubled, the shipment of pork products increased immensely, 
the live meat shipment commenced, and in the autumn of 1877 the 
fresh beef movement to Europe was initiated. Then the yields were 
heavy, above the average each year, causing low prices, which, in turn 
reduced the prices of pork and lard, and that reduction largely in- 
creased the foreign demand. So marked was the effect of this rapid 
enlargement of production on price, that the average annual values of 
the cereal crops reported in December were reduced from 64,7 cents in 
1874 to 42 in 1876, 37 in 1876, 36,8 in 1877, and 31.8 in 1878. 

The area was, of course, considerably enlarged during the period, and 
the average for ten years was 43,741,331 acres. But it has been larger 
since. The average of the subsequent five years, 1880 to 1884, is 
66JQ45,0X6 acres, an increase of 60 per cent. 

The production of 1870 to 1879 averaged 1,184,486,954 bushels ; of five 
years since, 1880 to 1884, 1,675,194,108 bushels, an increase of 33 per cent 
The yield of the recent period was lower, as a result of the poor crops 
of 1881 and 1883, averaging only 23.9 bushels per acre against 27.1 for 
the former period, which was about 1 bushel higher tban the usual 
average for a series of years. The law of compensation comes in here, 
for the average value per acre has been $10.67 against $11.54 for the 
former decade, an average much raised by the high price of 1870 and 
1871, when the acreage value was about $15. 

The average price for five years was 44.7 cents; for ten preceding 
years, 43.6 cents. The average value, which was $504,671,048 for ten 
years, is $704,370,178 for the five years since 1879, an increase of almosc 
40 per cent. 

The comparison is as follows : 



Calendar yaar^. 


Totfll pro^ 
(luction. 


TotfdarM 
of crop. 


Total Tfllne 
of orpp. 


Average 
value per 
bushel. 


Average 
yield per 
acre. 


Avera*:e 
value of 
yield per 
acre. 




Bushels. 
1, 717, 484, 543 
1, 104, 916, 000 
1, 617, 035, 100 
1, 551, 066, 895 
1. 795, 528, 000 


Acr€». 
62, 317, 842 
64, 262, 025 
d5, 659, 540 
68, 301, 889 
69, 083, 780 


$679, 714, 409 
759, 488, 170 
78S, 867, 175 
658. 051, 485 
640, 735, 560 


Cents. 
39.6 


Bushels. 
27.6 


$10 91 
11 

11 a4 
9 63 
9 19 


l''^^2 ............ 

1H83 


63.0 

4a 4 

42.4 

35.7 


18.6 
24,8 
22,7 
25.8 


1884 ™^ 


Total 


7, 875, 070, 538 


830, 225.082 


8, 521, 850, 889 










1, 675. 194. 108 


60,045, 016 


704, 37oil7r 


44,7 


23.9 


10 67 


Annual ayeraee for preoed- 
iftg ten yeaii 


1,1M. 488,904 


43.74l.Nl 




43,9 


27.1 


U 54 
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WHEAT. 

During the decade which ended with 1879, the product of wheat 
nearly doubled, and the annual average of estimates for the period was 
312,152,728 bushels. The price was higher in the first five years than 
in the latter half of the period, and the demand was all the greater in 
those years of deficient yield in Europe, because the price was lower in 
accord with the commercial policy of buying in the lowest market. 

The average product of the five years of the present decade, from 1880 
to 1884, inclusive, has advanced nearly 50 per cent., while the equi- 
librium of foreign production has been measurably restored by return 
of a normal rate of yield after a cycle of defective crops ; the average 
is 463,973,318 bushels. This enlargement has not resulted from exces- 
sive yields, the average rate being 12.3 bushels instead of 12.4 for the ten 
years period, but from increased area, wKich is 60 per cent, over the aver- 
age for the ten years period. 

The average value per bushel in 1881 was the highest since 1872, when 
the average farm price was $1.24. Since that date the limited require- 
ments of Europe have reduced the average, until last December the 
value was little more than half that of the crop of 1881. This was due 
to increased area and a higher rate of production in Europe, and an en- 
larged exportation of wheat from India. 

Low prices of wheat are essential to low cost of the manufactures of 
England and Holland, on which depends measurably the extent and 
prevalence of commercial distribution of their nianiifactured products. 
Therefore, production in India is stimulated, railroad extension there is 
promoted, shipments from British colonies are encouraged, and wheat 
obtained in any part of the world that can sell it at the lowest rates. 
Cheapness is the condition upon which wheat can be exported from this 
country in the future, except in seasons when the European harvests 
have disappointed the expectations of the consumers. 

The value of an acre of wheat averaged only $8.38 on an average 
yield of 13 bushels last year, the lowest return of which there is any 
record^ and a figure lower than the accredited estimates of the cost of 
production. It may confidently be assumed, therefore, that there is no 
profit in wheat production at present prices. 

But there is a class of farmers who made a profit on wheat in 1884. 
Those who secured 25 bushels per acre, or 20, obtained a small profit, 
provided the cost of fertilizers was not too large an element of it. 

The following statement compares the results of this half decade with 
those of the preceding decades : 



Calendar yean. 


Total pro- 
dnotuni* 


Total area 
of crop. 


Total Talae 
of crop. 


Arerage 
value per 
buBlieL 


Average 
yield per 
acre. 


Average 
value of 
yield per 
acre. 


1882. ■ ■ mmm 


BxuheiU. 
498, 549. 868 
383,280,090 
504,185,470 
421.086,160 
512, 765, 000 


Acret. 
37,986.717 
37,709,020 
37, 067, 104 
36,455,593 
39,475,885 


$474, 201, 850 
456, 880, 427 
444, 602, 125 
383, 649, 272 
330,862,260 


OenU. 
95.1 
119.3 
88.2 
91.0 
64.5 


13.1 
10.2 
13.6 
11.6 
13.0 


$12 48 

12 12 
11 99 
10 52 
8 38 


2. 310, 866, 588 


188, G94. 409 


2. 090, 195, 934 








AnDaal average for preoed- 


463,973,318 


37, 738, 882 


418, 039, 187 


9a.i 


12.3 


11 08 


312, 162, 728 


25,187,414 


827,407,258 


104.0 


12.4 


13 00 
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OATS. 

The increase in the area of oats, taking the average of five years in 
comparison with that of ten preceding, is large, being 58 per cent. It 
is an advance proportionally larger than that of any other cereal. The 
reasons are apparent. Heretofore the product ot oats has been little 
more than one-fourth as much as of corn ; the climate renders necessa ry 
a large proportion of oats in the ration of horses, as corn is quite too 
beating, in summer especially. It is gradually coming into extensive 
use for human food, and oatmeal begins to figure in the exports of grain. 
Its cultivation is less costly than that of corn. Another cause may be 
fairly assumed, and proven if questioned, that of the increased weigbt 
and value of the grain due to extensive and continued selection and hi- 
troiliiction of heavy oats from Norway, Sweden, Poland, and Scotland 
by tbe Department of Agriculture. In the South there is an unreported 
area of oats used for winter pasture. It is a practice quite general to 
pasture for a time in winter the fields intended for harvesting in spring 
or early summer, in the low latitudes. 

The yield, like that of corn, is lower for the last five years, 26.6 in- 
stead of 28.4 bushels, in consequence of comparatively poor harvests in 
1880 and 1881. The two periods are thus compared : 



Calendar years. 


Total 7>ro- 
dactioa. 


Total area 
of crop. 


Total Talne 
of crop. 


Average 
valaeper 
bashel. 


Average 
yield i>er 
acre. 


Average 
valae of 
yield per 
acre. 




Btuhels. 
417, 885, 380 
416, 481,000 
488, 250, 610 
571, 302,400 
583, 028, 000 


Acres. 
16, 187, 977 
16, 831, 600 
18, 494, 691 
20, 324, 962 
21, 300, 917 


$150, 243, 565 
193, 198, 970 
182. 978, 022 
187, 040, 264 
161, 528, 470 


Cents. 
36.0 
46.4 
37.5 
83.0 
2&0 


Bushels. 

25.8 
24.7 
26,4 
28.1 
27.4 


$9 28 
11 48 
9 64 
9 27 
758 


2, 477, 647, 390 


93, 140, 147 


874, 989, 291 








AnoTial average for proced* 








495, 509, 478 


18, 628, 029 


174, 997, 858 


85.3 


26.6 


9 89 


ai4.441, 178 


11, 076, 822 


111,075,223 


85.3 


2&4 


10 03 



BYE. 

This crop is a small one, scarcely 1 per cent, of the cereals of the 
United States, yet it is increasing, having nearly doubled in fifteen 
years. It is used mainly by the German population, for the black bread 
of the Fatherland, and to some extent in !N'ew England in the produc- 
tion of what is known elsewhere as the "Boston brown bread,'^ a mixt- 
ure of rye and corn-meal. Its use for spirits is very limited in the 
manufacture of rye whisky. The increase in production over the pre- 
ceding period of ten years is about 43 per cent., while the increase in 
aggregate value is but 35 per cent. The statement follows: 



Calendar years. 


Total pro- 
duction. 


Total area 
of crop. 


Total value 
of crop. 


Average 
valaeper 
ImsheL 


Average 
yield per 
acre. 


Average 
value of 
yield, per 
acre. 




Bushels. 
24, 540, 829 
20, 704, 950 
29, 960, 037 
28, 058, 583 
28, 640, 000 


Acres. 
1, 707, 619 
1, 789, 100 
2,227,889 
2, 314, 754 
2, 343, 963 


$18, 564, 560 
19,327.415 
16. 439, 194 
16, 300. 503 
14,857.040 


Cents. 
75.6 
93.3 
61.5 
58.0 
62.0 


Bushels. 
13.9 
11.6 
18.4 
12.1 
12.2 


$10 50 
10 80 
8 28 
7 04 
6 34 


131, 904, 399 


10,443,825 


87,488,712 








Annnal average for preoedJnf? 








26,380,880 


2, 088, 665 


17,497,742 


66.3 


12.6 


8 38 


18,460,986 


1,805,061 


12,946^136 


70.1 


14.1 


9 83 
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BARLEY. 



This crop is growu only in certain districts, mainly on the Pacific 
coast, in New York, and in some of the Western States. Its product 
is about a tenth as large as that of wheat, and its area about one-eif^'ht;- 
eenth. The increase has been nearly as large in proportion as that cl 
wheat. Its rate of yield varies less than that of wbcjit, and avernjieis 
about 22 bushels, while the average of wheat is nearly 12 bushels. Tlie 
average value per acre during live years has been $13.90, while that ol 
wheat has been only $11.08, The comparison of two periods is as fol- 
lows : 



Calendar years. 


Total pro- 
duction. 


Total area 
of crop. 


Total -value 
of crop. 


Average 
value per 
bushel. 


Average 
yield per 
acre. 


Averaj;© 
value of 
yieUl per 
aero. 


1882. • B ■■•••■■■). a 


Bushels. 
45.105, 34B 
41,161. 330 
48, 953, 926 
50, 186, 097 
61, 203, 000 


Acres. 
1, 843. 329 
1. 967, 510 
2. 272, 103 
2, 379. 009 
2.608.818 


$30. 000, 742 
33, 802, 613 
30, 768, 015 
29, 420, 423 
20, 779, 170 


Cents. 
66.0 
82.3 
62.8 
58.7 
48.7 


Bushels. 
24.5 
20.9 
21.5 
21.1 
23.5 


$•.6 32 
J7 21 
13 54 
12 38 
11 41 


246, 619, 699 


11,070,769 


153. 920, 863 








Anuoal average for preceding 








49. 323, 040 


2. 214. 154 


30, 784, 173 


62.4 


22.3 


13. 90 


33,704,652 


1, 529. 357 


24.685,503 


73.8 


22.0 


16 27 



This grain is the only cereal imported in any appreciable quantity. 
The average annual importation and exportation of the last five years, 
compared with the ten preceding, is as follows : 



1871-'80. 



1881-*85. 



Importation.. 
Exportation . 



Bushels. 
6, 243, 268 
859, 078 



Bushels. 
10, 068,931 
575, 653 



Net imports . 



5, 384, 190 



9, 493, 278 



Adding net imports to production, the average amount for home con- 
sumption in the decade was 39,088,842 bushels, and in the five years 
since, 58,817,218 bushels per annum, an increase of over 50 per cent, in 
the quantity consumed. An anomalous feature in this supply is the fact 
that the foreign barley is 16.1 per cent, of the whole quantity for con- 
sainption, while in the ten years preceding it was only 13.8 per cent, of all. 
With nil our boasted ability to supply the world with cereals, our de- 
j>endence on foreign lands for barley is absolutely increasing. While the 
increase in population in eight years caiinot be more than 20 per cent., 
the increase of barley consumed is 50 per cent. As the average value 
per acre for five years has been $13.90 for barley and only $11.08 for 
wheat (last year $11.42 and $8.38), it would seem that routine cropping 
should give pla43e to suggestions of thrift ind a larger area be given to 
barley-growing. 

BtJdiEtWHEAT. 

This crop has not been favored by suitable late summer and autumn 
weather for the best results since 1880. Frosts were destructive, es- 



BBPOBT OF TH£ STATISTICIAIT. 



m 



pecially in 1881 and 1883. There has been a small increase in area. 
The average valne has been diminished mainly by decline in rate of 
yield. 



Calendar jean. 


Total pro- 
duotion. 


Total area 
of crop. 


Total value 
of crop. 


Average 
value per 
bushel. 


Average 
yield per 
acre. 


Average 
value of 
yield per 
acre. 




14, 017, 536 
9,486, 200 

11, 019, 353 
7,668,054 

11, 116, 000 


Aoret. 

822,802 
828,815 
847, 112 
857, 340 
879, 403 


$8,682,488 
8. 205, 705 
8, 038, 862 
6, 303, 080 
6, 549, 020 


Cents. 
59.4 
86.5 
72.9 
82.2 
59.0 


JBushelf, 
17.7 
11.4 
13.1 
8.9 
12.6 


$10 55 

9 UO 
9 48 
7 35 
7 45 


53, 008, 042 


4,23^481 


37, 780, 055 








Annnal average for preced- 






\ - 


10,781,608 


847,086 


7, 656^ Oil 


70.1 


12.7 


8 92 


0,747,272 


551,104 


6^972,074 


71.5 


17.7 


13.65 



AaassaATE of oebeals. 

The increase in average production, comparing five years with the 
preceding decade, is 40 per cent., though the yield of 1881 was but little 
above the average of 1880 and 187 9. The rate of yield has been much less, 
owing to the occurrence of unfavorable seasons, the increase in area 
being 53 per cent. The comparison follows : 



Calendar years. 


Bushels. 


Acres. 


Value. 




2, 718, 193, 501 
2,066,029,570 
2,609,304,406 
2,629,310,080 
2,002.880,000 


120, 026, 286 
123,388,070 
126,568,586 
130, 633, 666 
136,202,766 


$1,361,407,704 
1,470,967,200 
1,408.603,808 
1,280,766,037 
1,184,311,820 












13. 105, 816, 656 


637, 800, 213 


6,766,225,744 




2. 621, 163, 331 


127,661,843 


1, 353, 245, 140 


1, 872, 993, 760 


83, 391, 088 


087,857,142 



The average annual value is higher by 37 per cent. : while the pro- 
duction was 40 per cent, greater, the values per bushel average a little 
lower than in the previous years. 

The average to each inhabitant for the decade was 42 bushels. I^ot- 
withstanding some reduction in yield the area has been sufficiently in- 
creased to make the average for Ave years, the first half of the present 
decade, 49 bushels. This is tiiree times the average supply per head 
^ the European production of cereals. 

POTATOES. 

The uses of this crop are unchanged, there is no export demand, 
and the requirements of cousumption are only affected by increase of 
tK)pulation. The highest price in ten years was 90.9 cents in 1881, 
T^hen the crop was 10^,146,494 bushels, against an average of 132,837,175 
boahds for the perioa of ten years, and 169,316^790 f&t «he Uwe five. 
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In tbis crop the price is controlled entirely by the home supply. The 
lowest price was in the year of largest yield per acre, in 1875, 

The average value per bushel is 51.9 cents against 56.2 for the pre- • 
ceding ten years. The yield per acre has averaged 80.1 bushels, against 
87.7 for the former period. The value per acre is $41.55 against $49.31. 
The large element of labor in this crop makes the cost of production 
high, the profit coming with a heavy rate of yield. The statement is 
as follows : 



Calendar yean. 



Total pro- 
ductioA. 



Total area 
of 0T6p. 



Total Talae 
of crop. 



Average 
valae per 
busheL 



Average 
yield 



yieU"^ 
per acre. 



Average 
value of 
yield per 
acre. 



1880 

1881 

1882 

1883 : 

1884 

Total 

Annual average 

Annual average for preced- 
ing ten years 



JituheU. 
167. WO, 570 
109,145,404 
170, 072, 508 
208, in, 425 
19Ci, 642, 000 



AcreM. 
1. 842.510 
2» 041, 670 
2,171,636 
2,280,275 
2,220,080 



$81,062,214 
90,291,341 
05, 304, 844 
87,840, 001 
75, 524, 200 



Cmtg. 
48. 3 
90.0 
55.7 
42.2 
89.6 



BusheU. 
01.0 
53.5 
78.7 
91.0 
85.8 



846, 583, 007 



10, 566, 071 



439, 032, 680 



169. 816, 709 



2,113,214 



87, 806, 536 



51. 0 



132,837,176 



1,514,045 



74,653,771 



56.2 



80.1 



87.7 



$44 OQ 

48 63 
43 80 

38 at 
34 00 



41 65 



46 81 



HAT. 

The increase in hay production has been 40 per cent, over the average 
of the preceding tto years; the enlar^cement of production has been in 
the same ratio, as the average yield is 1.23 tons in each period. The 
price is lower than in the early years of the preceding decade, and the 
proportion of wild or prairie hay cut in the distant West is larger, re- 
dacing the average price per ton from $11.36 to $9.66. The statemeijit 
is as follows : 



Calendar years. 


Total pro- 
duction* 


Total area 
of crop. 


Total value 
of crop. 


Average 

value 
per ton. 


Average 

yieldf 
per oQrtt. 


Average 
value of 
yield per 
acre. 




Tontt. 
31, 025, 238 
35. 135, 064 
38, 13d, 049 
46. 864, 000 
46,470,460 


Acre$. 

25,863,055 
30,888,700 
32,339, 585 
35, 515. 948 
88,571, 903 


$371, 811, 084 
415,131,366 
369, 958, 156 

' 883, 884, 451 
806,139,309 


$11 65 
11 82 
9 70 
8 19 
8 17 


Ton«. 

1.23 
1.U 
1. IS 
1.32 
1.26 


$14 38 
13 43 
11 44 
10 81 
10 27 


200, 532, 815 


163, 179,781 


1, 936, 874, 868 








Annual average for prcced- 


40, 106. 563 


32,635,056 


'387,374,87r 


0 66 




Til? 


28,526,750 


23,142,841 


393,^89^091 


11 36 


1.23 


14 00 



TOBACCO. 

This is th^only product of agriculture, cotton excepted^ that is grown 
for exportation more than consumptioU. Like c^ot^on, it is limited in 
geographical distribution, confined not merely to a ^oup of States, but 
to certain districts within those States. The entire area cultivated 
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equals about 1,100 square miles, or the superficial area of two &mall 
counties. The shipping and manufacturing tobacco is nearly all grown 
in the middle belt, in parts of Maryland, Virginia, i^orth Carolina, 
Tennessee, Kentucky, and Missouri ; while the cigar tobacco, the seed- 
less varieties, are produced entirely in the !N'orthern States, in a few 
counties in the States of Massachusetts, Connecticut, Kew York, Penn- 
sylvania, Ohio, and Wisconsin. 

The average estimated annual production of the ten years from 1870 
to 1879 was 464,920,000 pounds; the crop area, 629,944 acres; the an- 
nual value, $39,770,600. For the past five years, 483,401,443 pounds, 
658,234 acres, and a valuation of $42,055,493. The value per pound is 
thus made 8.7 cents (an increase of 1 mill per pound), the yield per acre 
is 734 pounds, and the average value per acre $63.89. All of these re- 
sults are in remarkable uniformity with those for the preceding period. 

The proportion exported has formerly been nearly three-fifths. The 
enlargement of consumption, with increase of population, is rapidly 
changing this proportion, so that the quantity required in this country 
is greater than the demand from abroad. The foreign demand does 
not increase. The average annual exportation for five years has been 
219,534,594 po unds ; for ten years preceding 252,945,900 pounds. There 
has therefore been a marked decrease in the exportation, while con- 
sumption has increased. In the previous period more than half was 
exported ; in the last five years the consumption has been considerably 
more than half. 



Calendar yeaxs. 


Total prodno- 
tion. 


Total area 
of crop. 


Total value 
of crop. 


Average 
value, per 
ponnd. 


Average 

yield, 
per acre. 


Average 
value of 

yield 
per acre. 




Poundt, 
i 460, 000, 000 
' 450, 880, 014 
513, 077, 558 
451, 545, 641 
541, 504, 000 


Acres. 
610, 000 
646,239 
671, 522 
638, 739 
724, 668 


$39, 100, 000 
43, 372, 000 
43, 189, 951 
40, 455, 362 
44, 160, 151 


Cents. 
8.5 
9.6 
8.4 
9.0 
8.2 


Pounds. 
754.1 
697.7 
764.1 
706.9 
747.2 


$64 10 
67 11 
64 32 
63 34 
60 94 


2,417,007,213 


3,291,168 


210, 277, 464 








Annual average fbr preoed- 


483,401,443 


658,234 


055, 493 


bT 


734.4 


63 89 


464*920,000 


629,944 


3^,770,600 


&6 


738.0 


63 13 



The early returns of tobacco in the days of heavy taxation were far 
short of the fact. In a special report on tobacco for the census of 
1880 the present Statistician, then in charge of the statistics of agri- 
calture of the census, revised the former estimate to correspond with 
figures of consumption and distribution, which were obtained very ac- 
curately by compilation of the revenue office data of manufacture, and 
the records of exportation. The requirements of the trade at the present 
time demand the production of very nearly 600,000,000 pounds of leaf 
per annum. 

23 A0^8S 
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OEOP ESTIMATES FOE 1884. 



Talk showing the product of the cerealSy potatoes, iohacco, hay, and coitoiif of the several 
States named, the yield 'per acre, the total acreagCy the average prict in eaoli State, and tht 
value of each crop, for 1884. 



States. 


Prodnots. 


Quantity 
produced in 
1884. 


Average 
yield per 
acre. 


Number of 
acres in 
each crop. 


Value per 
unit of 
quantity. 


Total 
valuation. 


Maine 

New Hampshire. . . 


Indian com . .bushels . . 


1, 062, 000 
629, 000 
32, 000 

2, 428, 000 
265, 000 
360, 000 

5, 842, 000 

1, 029,760 


34.7 
15.0 
13.1 
20.0 
21.7 
17.0 
97.0 
.95 


30, 610 
41, 965 
2, 409 
83, 733 
12, 180 
21, 185 
60, 228 
1, 083, 958 


$0 76 
1 25 
90 
43 
73 
. 55 
f 46 
12 25 


$796, 500 
786, 250 
28, 800 
1, 044, 040 
193, 450 
198, 000 
2, 087, 320 
12, 614, 5G0 


Oats do 

Buckwheat do 

Potatoes do — 

Hay tons.. 

Total 






1, 33Q, 268 




18,848,920 


Indian corn . .bushels. . 








1, 286, 000 
171, 000 
80,000 
993,000 
76,000 
77, 000 
2, 568, 000 
136, 000 
585, 058 


33.2 
14.7 
9.1 
32.5 
20.2 
16.3 
95.0 
1, 417. 0 
.95 


38, 774 

11, 615 
3, 813 

30, 588 
3,745 
4.090 

27, 034 
96 

615, 851 


70 
1 20 
88 
45 
70 
00 
40 
11.8 
13 00 


977, 300 
205. 200 
26,400 
446,850 
67, 760 
40,200 
1,181,280 
10,048 
7,005.764 


Bye .....do.... 

Buckwheat do. . - . 

Potatoes do...; 






735, 706 




10,602.852 


Indiaii com ..bushels.. 

Barley do 

Buckwheat do — 

Potatoes do 








1, 999, 000 
365, 000 
88, 000 

3, C25, 000 
265, 000 
301, 000 

8, 482, 000 
965, 288 


33.2 
16.7 
13.8 
35.0 
23.1 
16.9 
98.0 
1.0 


60,282 
21, 789 
6, 354 

103, 530 
11, 481 
17, 862 
35, 528 

9S^288 


65 
1 06 

71 
40 
67 
65 
38 

la 00 


1,290,850 
883; 250 
02, 480 
1,460, 000 
177,560 
195, 650 
1, 323, 160 
11,402,850 


MasaaohnaettB .... 
Bhodo Island^,.. 






1, 212, 064 




10,864,200 


Indian com . . bushel s . . 
Wheat do,... 








1, 941, 000 
19, 000 
393, 000 
717, 000 
76,000 
87, 000 
3, 154, 000 
3, 715, 000 
550, 133 


84.0 
17.8 
16.6 
80.4 
28.2 
16. 2 
08.0 
1, 361. 0 
.90 


57, 097 
1,070 

25, 306 

23, 560 
3,248 
5, 388 

33, 916 
2,730 
611, 259 


72 
1 12 
81 
45 
85 
80 
66 
12.2 
17 60 


1,307, 520 
21, 280 
318, 330 
822,050 
63, 750 
09, 600 
2, 060, 100 
453, 230 
9, 627, 328 


Buckwheat do.... 

Potatoes do 






763,674 




14, 823, 788 


Indian com.. bushels.. 
Rye do 








390.000 
16, 000 

181, 000 
20, 000 
1, 000 

643, 000 
09, 657 


30.4 
11.3 
27.4 
24.8 
10.0 
99.0 
1.0 


12,838 

1,386 
6,882 
824 
126 
6,496 
69, G57 


78 
75 
47 
80 

80 
70 
17 30 


304, 200 
12, 000 
75, 670 
17, 200 
800 
450, 100 
1, 205, 066 


Buckwheat do 

Potatoes do.... 






97, 189 




2, 065, 030 


Indian com.. bushels.. 
Wheat do.... 

Oats do 

Buckwheat do 

Potatoes do 


1, 768, 000 
36, 000 
353, 000 
1, 112, 000 
14, 000 
134, 000 
2, 555, 000 
9, 481, 000 
459. 766 


31.0 
16.5 
12.0 
29.6 
22.2 
12.1 
81.0 
1, 176. 0 
.80 


57, 000 
2, 193 
29, 393 
37, 512 
632 
11, 087 
31,544 
8, 064 
574, 707 


65 
1 00 

72 
42 
75 
70 
60 
12.4 
17 ©0 


1, 149, 200 

36, 000 
254, 160 
467, 040 
10, 500 
93, 800 
1, 533, 000 
1, 175, 644 
7,816, 022 








752. 132 




12,635,360 
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Table showing the product of the cere als, potatoes, hay, and cotton, #c.-Continued. 



States. 



Sew Tork. , 



IfewJerfley.. 



PennaylvAnia., 



DoUware . 



Maryland., 



Virginia. 



Korth Carolina . 



Prodncts. 



Indian com..bn8hGls. 

"Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds . . 

Hay tons.- 



Quantity 
prodncedin 
1884. 



Total . 



Indian corn.. bushels.. 

Wheat do.... 

Ryo do.... 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Hay J... tons.. 



22, 674, 000 

12, 729, 000 
2, 650, 000 

41, 145, 000 
7, 957, 000 
4, 249, 000 

33, 904, 000 
8, 162, 000 
5, 458. 374 



TotfU. 



Indian com. -bushels. 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buckwhat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



10, 992, 000 
2, 022, 000 
1. 024, 000 
2, 735, 000 
4, 000 
445, 000 
3, 450, 000 
616, 920 



Average 
yield per 
acre. 



30.1 
16.5 

n.i 

30.0 
22.5 
13. 8 
94.0 
1, 515. 0 
1. 10 



Number of 

acres in 
each crop. 



Total. 



Indian com.. bushels. 

Wheat do 

Bye do... 

Oats do... 

Buckwheat do... 

Potatoes do... 

Hay..« tons. 

Total . 

Indian com ..bashele. 

Wheat do... 

B-ye do... 

Oats do... 

Barley do... 

Buckwheat ... . - . do. . . 

Potatoes do... 

Tobacco pounds.. 

Hay tons.. 



43, 466, 000 
20, 820, 000 

4, 090, 000 
35, 027, 000 
573, 000 

3, 207, 000 
16, 337, 000 
84, 143, 000 

3, 253, 748 



32.0 
13.0 

9.9 
21. 1 
16.7 
12.7 
86:0 

1.20 



753, 810 

772, 323 
239, 268 

1, 371, 530 
354, 085 
308, 350 
360, 682 
5, 386 

4, 962, 158 



Value per 
unit of 
quantity, 



9, 127, 592 

343,500" 
155, 540 
103. 518 
129, 56 i 
254 
35, 026 
40, 114 
514, 100 



1,321,616 



Total . 



Indian com ..bushels. 

Wheat do... 

Rye do... 

Oats...... do 

Barley do... 

Buckwheat do..... 

Potatoes do 

Tobacco pounds.! 

Hay tons.. 

Cotton bales.. 



Total ... 

Indian com. 

Wheat 

Bye.......... 

Oat8^....«, 

Barley 

Buckwheat.. 
Potatoes. . 



8, 975, 000 
1, 007, 000 
7, 000 
482, 000 
7,000 
236, 000 
48, 655 



16, 237, 000 
8, 260, 000 
321, 000 
1, 980, 000 
7, 000 
185, 000 
1, 412, 000 
31, 255, 000 
311, 872 



31.0 
13.6 
10.1 
27.9 
21.4 
12.4 
85.0 
1, 314. 0 
1. 20 



29, 480, 000 


15.2 


7, 455, 000 
328, 000 


8.0 


6.3 


6, 418, 000 


10.3 


17, 000 


14.4 


205, 000 
2, 061, 000 


12.3 


60.0 


99, 763, 000 
366, 389 


667.0 
1. 30 


13, 500 


.29 



.bnshels. 
....do... 
>... do.... 
....do. 
....do. 
....do.... 

^ ^ do.... 

Tobacco pounds . . 

Hay , tons-- 

Oott^n bales.. 

Total 



18.5 

10.6 
7.9 
23.4 
16.4 
57.0 
1.0 



21.8 
12.8 
11.0 
18.0 
20.1 
12.7 
70.0 
748.0 
1.10 



1, 403, 000 
1, 533, 660 
406, 241 

1, 253, 868 

26, 729 
258, 910 
192, 202 

25, 991 

2, 711, 457 



$0 60 

85 
63 
35 
66 
56 
39 
12 
12 50 



Total 
valuation. 



$13, 604,400 

10, 819, 650 
1, 669, 500 

14, 400, 750 
5, 251, 620 
2, 379, 440 

13, 222, 560 
979, 440 

68, 229, 675 



54 
90 
67 
37 
68 
65 
55 
14 75 



7, 812, OSS 

iiiTIso" 

94, 790 
857 

20, 580 
437 
4, 141 

48, 055 



698. 400 
644,980 
29,294 
110, 000 

252 
10, 679 
20, 176 
41, 811 
283, 520 



86 
64 
35 
66 
58 
39 
10.5 
12 00 



130, 557, 035 



5, 935, 680 
1, 819, 800 

686, 080 
1, Oil, 950 
2, 720 

289,250 
1, 897, 500 
9,099,570 



20, 742, 550 



1, 839, 112 



1, 938, 391 
980, 200 
51, 845 
621, 230 
1, 163 
16,587 
34, 350 
149, 495 
281, 888 
46,302 



43 
85 
65 
35 
55 
56 
14 00 



48 
83 
65 
35 
70 
70 
60 
7.3 
12 95 



22, 602, 320 
17, 905, 200 

2, 617, 600 
12, 259, 450 

378, 180 
1, 860, 060 
6, 371, 430 

3, 685, 015 
39, 044, 976 



106, 624, 231 

1, 709, 250 
855, 950 

4, 550 
168, 700 

3,850 
132, 160 
681, 170 



7, 313, 760 
6, 855, 800 
208, 650 
693, 000 
4, 900 
04,500 
706, 000 
2, 281. 615 
4,038,742 



22, 196, 967 



56 
80 
67 
42 
70 
70 
55 
7.4 
12 00 
*9.3 




16, 508, 800 
5, 964, 000 
219, 760 
2, 605, 560 
11, 900 
143, 500 
1, 133, 550 
7, 382, 462 
4, 396, 668 
593, 852 



^Pernoimd. 
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Table showing the product of the cereals, potatoes, hay, and cotton, ^c— Continued. 



States. 



Products. 



Quantity 
produced in 
1884. 



Average 
yield per 
acre. 



Number of 

acres in 
each crop 



Value per 
unit of 
quantity. 



Total 
valuation. 



South Carolina. . 



GkorgiA., 



Florida. 



Alabama .... 



Misaissippi. 



Louisiana., 



Texas.. 



Arkansas. 



Indian com . 
Wheat 

Rye 

Oats 

Barley. 



bushels. 
....do... 
....do... 
....do... 
.do... 



Potatoes do. .. 

Hay tons. 

Cotton bales. 



13, 320, 000 
1, 410, 000 
32, 000 
3, 545, 000 
18, 000 
224, 000 
3, 738 
511, 800 



Total . 



Indian com ..bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do. .. 

Potatoes do... 

Hay tons. 

Cotton bales. 



30, 925, 000 
3, 130, 000 
145, 000 
6, 270, 000 
22. 000 
615, 000 
19, 668 
807, 400 



Total. . 



Indian com.. bushels. 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton bales. 



3,837, 000 
494, 000 
180, 000 
274 
57, 300 



Total. 



Indian com.. bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton bales. 



30, 197, 000 
1, 675, 000 
33, 000 
5, 015, 000 
7,000 
636, 000 
13, 058 
648, 700 



Total . 



Indian com . . bushels . 

Wheat do... 

Rye do... 

Oats do... 

Potatoes do.. 

Hay tons. 

Cotton bales. 



Total. 



Indian com.. bushels. 

Rye do , . . 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton ..bales. 



11, 007, 000 
8, 000 
404, 000 
472, 000 
47. 810 
485, 200 



Total . 



Indian com.. bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton bales. 



60, 290, 000 
5, 561, 000 
59, 000 
10, 527, 000 
124, 000 
566, 000 
84, 782 
995, 400 



Total, 



Indian com.. bushels. 

Wheat do... 

Rye do... 

Oats do... 

Potatoes do. .. 

Tobacco pounds . 

Hay tons. 

Cotton. bales. 

Total 



32, 465, 000 
1, 885, 000 

28, eoo 

3, 542, 000 
875, 000 

1, 111,000 
32, 176 
531, 400 



9.2 
6.1 
3.8 
9.0 
15.2 
60.0 
1.30 
.30 



1, 444, 020 

231, 610 
8, 285 

394, 250 
1, 212 
3, 725 
2, 990 
1, 716, 128 



$68 
1 05 
1 00 
50 
1 00 
80 
12 70 
*9.3 



$9, 057, 600 
1,480, 500 
32, 000 
1, 772, 500 
18, 000 
179, 200 
47, 473 
22,227, 986 



3, 802, 220 



34, 815, 259 



10.8 
6.4 
5.4 
8.9 
13.0 
67.0 
1. 30 
.27 



2, 857, 700 
487, 500 
27, 085 
702, 614 
1, 666 
9, 175 
15, 129 
2, 958, 930 



70 
1 05 
1 20 

57 
1 05 
1 04 
13 30 

*9.3 



21, 647, 500 
3, 286, 500 
174, 000 
3, 573, 900 
23, 100 
639, 600 
261, 584 
35, 141, 278 



7, 059, 799 



64, 747, 462 



9.5 
9.4 
90.0 
1. 30 
.21 



403. 913 
52, 560 
1,998 
211 
268, 111 



80 
60 
1 10 
19 00 
*0.1 



3, 069, 600 
296, 400 
198. 000 
5.206 

3, 151, 500 



726, 793 



6, 720, 706 



13.0 
6.0 
5.4 
12.4 
10.6 
70.0 
1. 20 
.24 



2, 322, 885 
278, 450 
6,059 
405, 830 
649 
9,081 
10, 882 
2, 740, 941 



61 
1 00 
1 25 

55 
1 10 
1 00 
13 40 

*9.3 



18, 420, 170 
1, 675, 000 
41, 250 
2, 758, 250 
7, 700 
636. 000 
174, 977 
29, 862, 905 



25, 510, 000 


13.5 


238, 000 


4.9 


5, 000 


6.4 


8, 048, 000 


8.8 


598, 000 


72.0 


12, 513 


1. 30 


883, 200 


.37 



12.7 
6.0 
11.5 
78.0 
1. 30 
.53 



16.1 
10.0 
10.6 
22.0 
15.9 
65.0 
1. 20 
.31 



18.5 
7.6 
6.8 
15.5 
72.0 
508.0 
1. 30 
.42 



5, 774, 777 



53, 576, 252 



1, 889, 600 
48, 060 
840 
348, 040 
8, 305 
9,625 
2,392,447 



62 
1 00 
1 20 
57 
87 
12 35 



15, 816, 200 
238, 000 
6,000 
1, 737, 360 
520, 260 
.154, 536 
39,426,048 



4, 696, 917 



57, 898, 404 



865, 450 
1,260 
35, 119 
6,055 
36, 777 
922, 581 



67 
1 20 
58 
84 
11 00 
*9.2 



7, 374, 690 
9, 600 
234, 320 
396, 480 
525, 910 
21, 426, 432 



1, 867, 242 



3, 752, 700 
556, 600 
5, 544 
478, 510 

7, 836 

8, 708 
70, 652 

3, 186, 668 



62 
87 
68 
42 
70 
95 
10 25 
*9.0 



8, 067, 218 



1, 757, 710 
248, 450 
4, 198 
228, 440 
12, 147 
2, 185 
24. 751 
1, 259,858 



3, 537, 739 



54 
93 
1 05 
45 
05 
7.5 
12 75 
*9.2 



29, 967, 432 



37, 379, 800 
4, 838, 070 
40, 120 
4, 421, 340 
86, 800 
537, 700 
869, 016 
45, 330, 516 



93, 503, 362 



17, 531,100 
1, 753, 050 
29, 400 
1, 593, 900 
568, 75C 
83, 325 
410, 244 

23, ii\,m 



45, 680, SS*: 



* Per pound. 
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Table showing the product of the ceredlSy potatoes, hay, and cotton^ ^o. — Continued. 



States. 


Products. 


Quantity 
produced in 
1884. 


Average 
yield per 
acre. 


Number of 

acres in 
each crop. 


Value per 
unit of 
quantity. 


Total 
raluation. 




Indian com.. bushels.. 

Oats -...do.--. 

Buckwheat do 

Potatoes do... 


65, 723, 000 
9, 320, 000k' 
209, 000 
7, 680, 000 
46, 000 
33, 000 
2, 390, 000 
31, 392, 000 
217, 316 
313, 800 


20.3 
7.0 
5.8 

13.5 

15.1 
6.2 

62.0 
697.0 
1. 20 
.38 


3, 245, 082 
1, 336, 230 
36, 137 
568,895 
3, 081 
5, 303 
38, 551 
45, 048 
181,097 
815, 678 


$45 
75 
70 
42 
72 
68 
50 
7 

12 00 
*9.3 


$29, 575, 350 
6, 990, 000 
146, 300 
3, 225, 600 
33, 120 
22, 440 
1, 195, 000 
2,] 97, 440 
2, 607, 792 
14, 153, 949 


West Virginia 




Total 






6, 275, 102 




60, 146, 991 


Indian com.. bushels.. 

Buckwheat do 

Potatoes do... J 








11, 900, 000 
3, 318, 000 
153, 000 
2, 212, 000 
11, 000 
283, 000 
1, 893, 000 
2. 343, 000 
250, 846 


20.0 
10.5 

8.'4 
17.0 
19.7 

8.6 
72.0 
565.0 

1. 10 


594, 115 
316, 425 
18, 106 
130, 225 
567 
32, 776 
26,294 
4, 149 
228, 042 


56 
80 
75 
39 
75 
72 
52 
9.6 
10 00 


6, 664, 000 
2, 654, 400 
114, 750 
862, 680 
8, 250 
203, 760 
984. 360 
224, 926 
2, 508, 460 


Total... 






1, 350, 699 




14, 225, 588 


Indian com.. bushels.. 
Wheat do 

Buckwheat do 

Potatoes do 








71, 880, 000 
13, 425, 000 
846, 000 
7, 865, 000 
459, 000 
12, 000 
3, 728, 000 
208, 692, 000 
351, 000 


22.1 
10.6 

8.8 
18.4 
22.3 
10.2 
73.0 
756.0 

1. 30 


3, 258, 410 
1, 272, 000 
96, 234 
427, 430 
20, 594 
1,225 
51, 067 
276, 139 
270, 000 


43 
74 

60 
35 
60 
70 
40 
7.5 
9 75 


30, 908, 400 
9. 934, 500 
507, 600 

2, 752, 750 
275, 400 

8, 400 
1, 491, 200 
15, 651, 900 

3, 422, 250 








5, 673, 099 




64, 950, 400 


Indian com . .bushels. . 
Wheat do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Total 








85, 393, 000 
41, 186, 000 
327, 000 
23, 419, 000 
985, 000 
98, 000 
12, 090, 000 
29, 349, 000 
3, 185, 000 


' 30.0 
15. 3 
8.9 
28.0 
26.7 
8.5 
75.0 
816.0 
1. 30 


2, 846, 664 
2, 691, 936 
36, 869 
836, 400 
36, 894 
11, 500 
161, 199 
35, 983 
2, 450, 000 


41 
75 
56 
29 
61 
70 
42 
7.2 
10 00 


35, Oil, 130 

30, 889, 500 
183, 120 

6, 791, 510 
600, 850 
68, 600 
5, 077, 800 
2, 113, 128 

31, 850, 000 


Michigan ......... . 






0, 107, 445 




112, 585, 638 


Indian com . .bushels . . 
Wheat do 

Oats do.... 

Barley do 

Buckwheat do 

Potatoes do 








26, 022, 000 
29, 772, 000 
233, 000 
19, 990, 000 
1, 101, 000 
441, 000 
13, 192, 000 
1, 741, 027 


28.0 
16.5 
10.2 
33.4 
21.6 
13.2 
90.0 
1.40 


929, 388 
1, 804, 365 
22, 802 
597, 864 
50, 857 
33, 491 
146, 582 
1, 243, 591 


40 

74 
57 
29 
57 
60 
25 
9 75 


10, 408, 800 
22, 031, '280 
132, 810 
5, 797, 100 
627, 570 
264, 600 
3. 298, 000 
16, 975, 013 








4, 828, 940 




59, 535, 173 


Indian corn ..bushels.. 

Wheat do 

Rye .---.........do.... 

Oats...... ...... .do. ... 

Barley do 

Buckwheat do 

Potatoes do 








104, 757, 000 
33, 745, 000 
Zoo, UUU 
21, 742, 000 
443, 000 
80, 000 
7, 015, 000 
9, 318, 000 
2, 016, 000 


29.0 
12.5 
10. 0 
30.0 
21.6 

9.3 
76.0 
727.0 

1.40 


3, 612, 312 
2, 708, 016 
25, 511 
724. 736 
20,530 
8, 566 
92, 305 
12, 812 
1, 440, 000 


34 
67 
54 
27 
57 
67 
35 
6.7 
7 30 


35, 617, 380 
22, 609, ] 50 

1 o o o 4 rk 
loc, ZH) 

5, 870, 340 
252, 510 
53, 600 
2, 455, 250 
624, 306 
14, 716, 800 










8, 644, 788 




82, 337, 576 











* Per pound. 
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Tal)lo slwmng the product of the cereals, potatoes, hay, and cotton, ^c. — Continued. 



States. 


Products. 


Quantity 
produced in 
1884. 


Average 
yield per 
acre. 


Number of 

acres in 
each crop. 


Value per 
unit of 
quantity. 


■ 

Total 
valuation. 




Indian C0Tn..buBliels.. 

Wheat do 

Hye ..do 

Oats do 

Barley .....oD 

Bnck-vflieat do 

Potatoes ..do 

Tobacco pounds . . 


244. 544, 000 
32, 374, 000 
4, 896, 000 
98, 153, 000 
982, 000 
148, 000 
10, 609, 000 
3, 944, 000 
4,025, 000 


30.0 
11. 6 
16.2 
32.8 
23.5 

9.7 
79.0 
688. 0 

1. 40 


8, 151, 403 
2, 790, 900 
302, 120 
2, 990, 983 
41,779 
15, 338 
135, 427 
5, 736 
2, 875, 000 


$0 31 
63 
47 
23 
51 
67 
34 
7 

6 24 


$75, 808; 640 
20, 395, 620 
2, 301, 120 
22, 575, 190 
500, 820 
99 160 
3, 637, 660 
276, 080 
25, 116, 000 




Total 






17, 308, 755 




150, 710, 290 


Indian com..baBhel8.. 

Wheat do 

Kye do.... 

Oats do.... 

Buckwheat do 

Potatoes do 

Tobacco pounds . . 








26, 200, 000 
20, 083, 000 

2, 468, 000 
45, 940, 000 

7, 299, 000 
322, 000 

9,809,000 
14, 360, 000 

2, 122, 944 


24.6 
14.0 
14.2 
33.5 
23.2 

8.9 
90.0 
979.0 

1. 30 


],066, 685 
1, 434, 510 
174, 418 
1, 371, 334 
314, 610 
36, 032 
108, 985 
14, 663 
1, 633, 034 


34 
60 
45 
24 
47 
51 
26 
10.2 
6 20 


8, 908, 000 
12, 049, 800 

1, 110, 600 
11, 025, 600 

3, 430, 530 
164, 220 
- 2, 550, 340 

1, 464, 720 
13, 162, 253 










6, 154, 271 




53, 866, 063 


Indian com.. bushels.. 

Barley do 

Buckwheat do 

Potatoes do 

Total 








23, 630, 000 
41, 307, 000 
476,000 
36, 100, 000 
8, 087, 000 
68, 000 
5, 579, 000 
2, 730, 000 


33.5 
15.0 
14.8 
35.2 
24.2 
10.8 
91.0 
1.40 


. 705, 340 
2r753, 816 
32, 069 
1, 025, 136 
334, 183 
6, 349 
61, 310 
1, 950, 000 


33 
50 
39 
20 
35 
55 
27 
4 43 


7, 797, 900 
20, 653, 500 
185, 640 
7, 220, 000 
2, 830, 450 
37, 400 
1, 506, 330 
12, 093, 900 








6, 868, 203 




52,325,120 


Indian com. .bushels. . 
Wheat do 

Oats do 

Buckwheat do 

Potatoes do 

Total 








252, 600, 000 
31, 270, 000 
1, 434, 000 
78, 650, 000 

4, 951, 000 
210, 000 

12, 518, 000 

5, 062, 500 


34. 5 
12.0 
11.6 
36.7 
22.3 
10.4 
91.0 
1. 40 


7, 329, 652 
2, 605, 771 

123, 747 
2, 145, 959 

221, 999 
20, 077 

137, 563 
3, 750, 000 


23 
55 
38 
20 
35 
57 
28 
4 20 


58, 098, 000 
17, 198, 500 
544, 920 
15, 730, 000 
1, 732, 850 
119, 700 
3, 505, 040 
21, 262, 500 








16, 334, 768 




118, 191, 510 


lodian com.. bushels.. 

"Wli«ii.f. fin 








197, 850, 000 
27 500 000 
'588,* 000 
30,774,000 
178, 000 
70, 000 
6, 653, 000 
15, 810, 000 
1, 625, 000 


33.0 
11. 8 
1L7 
26.7 
21.6 
11.7 
85.0 
978.0 
1. 30 


5, 995, 931 
2, 334, 766 
50^054 
1, 152, 590 
8, 242 
6, 614 
78. 275 
16, 170 
1, 250, 000 


26 
62 
50 
25 
60 
60 
33 
7.6 
6 30 


51, 441, 000 
17, 050, 000 
204, 000 
7, 603, 500 
106. 800 
42, 000 
2, 195, 490 
1, 201, 560 
10, 237, 500 




Bailey do 

Buckwheat do 

Potatoes do 






10, 892, 042 




90, 261, 850 


Indian corn.. bushels.. 

Wheat do 

Rye do 

Oats do 

Barley ...do.... 

Buckwheat do 

Potatoes do 


168, 500, 000 
34, 990, 000 
6, 042, 000 
27, 419, 000 
556, 000 
21, 000 
7, 402, 000 
4, 940, 000 


36.0 
36.5 
17.2 
35.0 
25.7 
11.7 
87.0 
1.30 


4, 565, 000 
2, 120, 500 
293, 515 
783, 413 
21,613 
1, 799 
85, 085 
3; 800, 000 


22 
45 
35 
22 
33 
03 
45 
4 23 


37, 070, 000 
15, 745, 500 
1. 704, 700 
6, 032, 180 
183, 480 
13, 230 
3, 330, 900 
20, 890, 200 








11, 670, 925 




85, 036, 190 


Indiaji com., bushels., 
wneac — ao.... 








122, 100, 000 
oD one nnn 

1, 098, 000 
21, 844, 000 
3, 551, 000 
24, 000 
4, 309, 000 
2,567,500 


37.7 

14 5 

ms 

33.7 
21.0 
11.2 
91.0 
1.30 


3, 235, 298 

J., voyjf ^o\j 

67, 385 
648, 193 
168, 714 
2, 130 
47,356 
1, 975, 000 


18 
42 
32 
10 
33 
55 
29 
3 48 


21, 978, 000 
11 896 500 
' 35l| 360 
4, 150, 360 
1, 171, 830 
13, 200 
1, 249, 610 
8, 934, 900 




Barley do 

Buckwheat do 

Potatoes do 






8, 094, 356 




49,745,760 
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TabU §hming ihej^roduct of the c^eaU, potatoedf Jiay, and oetion, ,J'C.— Continued. 



a^;ates. 


Frodacti. 


Quantity 
produced in 
1884. 


Average 
yield per 
acre. 


Kumber of 

acres in 
each crop. 


Value per 

unit of 
quantity. 


Total 
valuation. 




Indian com . .bushels . . 

Wheat do.... 

Eye do 

Oats -...do 

Enckwheat ... ... do — 


4. 800, 000 

94, O^U, vUU 

314, 000 
2, 149, 000 
16, 217, 000 
28,000 
5, 573, 000 
1, 395, 000 


30.0 
13.2 
10.3 
27.0 
23.6 
23.3 
95.0 
1. 50 


160, 000 
3, 360, 000 
30, 409 
79, 600 
688, 048 
1,219 
58, 664 
930, 000 


$0 60 
72 
68 
38 
52 
60 
60 

10 31 


$2, 880, 000 
31, 910, 400 
213, 520 
816, 620 
8, 432, 840 
16, 800 
3, 343, 800 
14, 382, 450 








5, 307, 940 

5, 890 
858, 924 
1, 338 
195, 350 
34, 500 
.501 
12, 587 
350, 000 




61, 996, 430 


Indian corn ..bnshels.. 




27r8~ 
18.0 
16.6 
28.0 
35.9 
16.3 
110.0 
1.50 




164, 000 
15, 462, 000 
22, 000 
5, 470, 000 
1, 239, 000 
9,000 
1, 385, 000 
525, 000 


62~ 
48 
65 
30 
47 
00 
30 
10 00 


101, 680 
7, 421, 760 
14, 300 
1, 041, 000 
582, 330 
5, 400 
415, 500 
5,250, 000 




Oats do 

Barley do 

Buckwheat do — 

Potatoes do 

Hay tons.. 






1, 459, 150 




15,431, 970 


Indian corn . . bushels . . 

Wheat i..do.... 

Oata do — 

Potatoes do 








21, 000 
104, 000 
251, 000 
688,000 
371, 000 
195, 000 


25.3 
18.9 
31.9 
28.1 
80.0 
1. 30 


830 
5, 515 
7, 858 
24, 497 
4, 640 
150, 000 


68 
1 00 

58 
' 80 
70 
8 30 


14, 280 
104, 000 
145, 580 
550, 400 
259, 700 
1, 618, 500 










193,340 




2, 692, 460 


Indian com.. bushels.. 

Wheat do — 

Hye .............do.... 

Oats..... do 

Barley do — 

Potatoes do — 


===== 
710, 000 
2, 348, 000 
38, 000 
1, 516, 000 
188, 000 
644, 000 
94, 900 


= 
28.1 
20.0 
17.6 
3S.0 
29.6 
90.0 
1. 30 


25, 300 
117,420 
1,872 

43, 312 
6, 367 
7, 151 

73, 000 


>. ■ 
65 
50 

60 
40 
57 
60 
12 00 


461, 500 
1, 814, 880 

19, 800 
606, 400 
107, 160 
386, 400 
1, 138, 800 










J74, 42 J 






Indian com.. bushels.. 

Wheat do 

Barley do 

Potatoes do — 


60, 000 
275, 000 
430, 000 
65, 000 
30, 000 


21.~2~ 
13.4 
19.4 
55.0 
1. 20 


2, 850 
20, 550 
22, 141 

1, 180 
25, 000 


67~ 
75 
55 
75 
13 50 


40^200 
206, 250 
236, 500 

48, 750 
405, 000 








71, 721 




936, 700 


Indian com . . bushels . . 

Oats ............do.... 

Buckwheat do 

Potatoes .... do — 


13, 950, 000 
22, 330, 000 
174, 000 
11. 812, 000 
2, 860, 000 
12, 000 
1, 342, 000 
616, 000 


30.0 
14.5 
20.3 
37.5 
26.8 
10.5 
95.0 
1. 40 


465, 000 
1, 540, 200 
8, 575 
315, 000 
106, 750 
1,100 
14, 128 
440, 000 


30~ 
46 

37 
23 
37 
63 
32 
3 70 


4, 185,'000 
10, 271, 800 
64, 380 
2, 716, 760 

1, 058, 200 

7, 560 
429, 440 

2, 279, 200 


Idaho 






2, 890, 753 

1, 820 
59, 400 

1,074 
33, 750 
12, 576 

3, 000 
135, 000 




27, 000 
806, 400 
5, 600 
435, IGO 
217, 800 
173, 250 
2, 106, 000 


Indian com ..bushels.. 
Wheat do.... 

Oats ..... — do 

Barley do 

Potatoes do — 


- 

36, 000 
1, 120, 000 
14, 000 
1, 012, 000 
363, 000 
315, 000 
162, 000 


■ 

20.0 
18.9 
13.0 
30.0 
28.9 
105.0 
1. 20 




75 
72 
40 
43 
60 
55 
13 00 








246, 620 




3, 771, 210 


Indian com ..bushels.. 

Wheat do 

Oats. ............do 

Barley do 

Potatoes do — 

Hay tons.. 


21, 000 
1, 372, 000 
1, 740, 000 
74, 000 
292, 000 
150. 000 


24. 9 
18.0 
33.5 
34.7 
105.0 
1.0 


830 
76, 240 
52, 000 
2, 139 
2, 781 
150, 000 


===== 
to 
70 
35 
60 
56 
13 00 


15 750 
96o! 400 
609, 000 

44, 400 
163, 520 
1, 950, 000 








283, 990 




3, 743, 070 
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Table showing the product of the cereals, potatoes, hay, and cotton, ^c. — Continued. 



States. 


Products. 


Quantity 
produced in 
1884. 


Average 
yield per 
acre. 


Number of 

acres in 
each crop. 


Value per 

unit of 
quantity. 


Total 
valuation. 




Indian com. . bushels. . 
"Wheat .--.do 

Potatoes do 

Total 


950, 000 
930, 000 
252, 000 
62, 000 
33. 000 
26, 000 


20.1 
13.6 
20.0 
19.5 • 
70.0 
1. 30 


47, 200 
68, 450 
12, 583 
3, 176 
477 
20, 000 


$0 68 
90 
42 
70 
80 

13 50 


$646, 000 
837, OOO 
105, 840 
43, 400 
26, 400 
351, 000 








151, 886 




2, 009, G40 


Indian corn., bushels.. 

Kye do 

Barley do 

Potatoes do 

Total 








292, 000 
1, 675, 000 
24, 000 
650, 000 
302, 000 
940, 000 
168,0^ 


21.7 
18.0 
10.3 
24.9 
23.5 
100.0 
1.40 


13, 473 
93, 100 

2, 287 
26, 120 
12, 841 

9. 403 
120, 000 


70 
82 
60 
35 
45 
33 
6 50 


204, 400 
1, 373, 500 
14, 400 
227, 500 
135, 900 
310, 200 
1, 092, 000 








277, 224 




3, 357, 900 


Indian com ..bushels.. 

Wheat do.... 

Bye do 

Barley do — 

Potatoes do — 

Total 








105, 000 
4, 118, 000 
24, 000 
2, 623, 000 

684, 000 
1,226,000 

229, 500 


32.7 
12.6 
16.9 
34.9 
26.4 
120.0 
1. 50 


3, 210 
326, 366 
1,426 
75, 100 
25, 896 
10, 218 
153, 000 


76 
60 
65 
35 
46 
30 
9 36 


78, 750 
2, 470, 800 
1^5, 600 
918, 050 
307, 800 
367. 800 
2, 146, 825 


• 






595, 216 




6, 304, 625 










34,000 

76, 000 
109, 000 
10, 500 


16.0 
30.0 
95.0 
1. 30 


2.120 
2, 500 
1, 150 
15, 000 


73 
40 
60 
12 50 


24, 820 
30, 000 
65, 400 
243, 760 




Potatoes do 

Total 






20, 770 




363, 970 











Summary for each State, shomng the product, the area, and the value of each crop for 1884. 



States and Territoiiea. 


Com. 


Wheat 


Buahelfl. 


▲ores. 


Value. 


BnsbelB. 


AoreB. 


Value. 




1, 062, 000 
1, 286, 000 
1, 999, 000 
1, 941, 000 
390, 000 
1, 768, 000 
22, 674, 000 

10, 992,000 
43, 466, 000 

3, 975, 000 
15, 237, 000 
29, 480, 000 
31, 499, 000 
13, 320, 000 
30, 925, 000 

3, 837, 000 
30, 197, 000 

25, 510, 000 

11, 007, 000 
60, 290, 000 
32, 465, 000 
65, 723, 000 
11, 900, 000 
71, 880, 000 
85, 393, 000 

26, 022, 000 
104, 757, 000 
M4,644|000 


30, 610 
38, 774 
60, 282 
57, 097 
12, 818 
57, 000 
753, 810 
343, 500 
1, 403, 000 
214, 450 
698. 400 

1, 938, 391 

2, 519, 927 

1, 444, 020 

2, 857, 700 
403, 913 

2, 322, 885 
1, 889. 600 

865, 450 

3, 752, 700 

1, 757, 710 
3, 245, 082 

594, 115 
3, 258, 410 

2, 846, 664 
929. 388 

3, 612, 312 
8, 161, 463 


$796, 500 
977, 360 
1,299,350 
1, 397, 520 
304, 200 
1, 149, 200 
13, 604, 400 
6, 935, 680 
22, 602, 320 
1,709, 250 
7, 313, 760 

16, 508, 800 
18, 899, 400 

9, 057. 600 
21, 647, 500 

3, 069, 600 
18, 420, 170 
15, 816, 200 

7, 374, 690 
37, 379, 800 

17, 531, 100 

29, .575, 350 
6, 664, 000 

30, 908, 400 
35, Oil, 130 
10, 408, 800 
35, 617, 380 
75, 808, 640 


629, 000 
171, 000 
365, 000 
19, 000 


41, 965 
11, 615 
21, 789 
1, 070 


$786, 250 
205, 200 
383, 250 
21, 280 


Pennsylvania 

Maryland 


36. 000 
12, 729, 000 
2, 022, 000 
20, 820, 000 
1, 007, 000 
8, 260, 000 
7, 455, COO 
4, 650,000 
1, 410, 000 
3, 130, 000 


2, 193 
772, 323 
155, 540 
1, 533, 660 
94,-790 
644, 980 
930, 200 
767, 290 
231, 610 
487, 500 


36, 000 
10, 819, 650 
1, 819, 800 
17, 905, 200 
855, 950 
6, 855, 800 
5, 964, 000 
4, 138, 500 
1, 480, 500 
3, 286, 500 




1, 675, 000 
238, 000 


278, 450 
48, 060 


1, 675, 000 
238, 000 


Indiana. k . 
niinolA 


5, 561, 000 
1, 885, 000 
9, 320, 000 
3, 318, 000 
13, 425, 000 
41, 186, 000 
29. 772, 000 
33, 745, 000 
82, 874, 000 


556, GOO 
248, 450 
1, 330, 230 
316, 425 

1, 272, 000 

2, 691, 936 
1, 804, 365 
2. 708, 016 
2. 700, 900 


4, 838, 070 

1, 753, 050 
G, 990, 000 

2, 654, 400 
9, 934, 500 

30, 889, 500 
22, 031, 280 
22, 609, 150 
20, 805^ 620 
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Summary for each StatCj showing the product^ the area, and the value, cf-c— Continued. 



States and Territories. 



"Wisconsin ... 
Minnesota . . . 

Iowa 

Missouri 

Kansas 

Nebraska. ... 
California ... 

Oregon 

Nevada 

Colorado 

Arizona , 

Dakota 

Idaho 

Montana , 

New Mexico., 

Utah 

Washington .. 
Wyoming 



Com. 



Bushels. Acres. Value, 



26, 200, 000 
23, 630, 000 
252, 600, 000 
197, 850, 000 
168, 500, 000 
122, 100, 000 
4, 800, 000 
164, 000 
21, 000 
710, 000 
60, 000 
13, 950, 000 
36, 000 
21, 000 
950, 000 
292, 000 
105, 000 



1, 066, 685 
705, 340 
7, 329, 652 
5, 995, 931 
4, 565, 000 
3, 235, 298 
160, 000 
5, 890 
830 
25, 300 
2, 850 
465, 000 
1,820 
830 
47, 200 
13, 473 
3, 210 



Total 1, 795, 528, 000 







69, 683, 780 



$8, 908, 000 
7, 797, 900 
58, 098, 000 
51, 441, 000 
37, 070, 000 
21, 978, 000 
2, 880, 000 
101, 680 

14, 280 
461, 500 

40, 200 
4, 185, 000 
27, 000 

15, 750 
646, 000 
204, 400 

78, 750 



640,735,560 512,765,000 



Wheat. 



Bushels. Acres. 



20, 083, 000 
41, 307, 000 
31,270, 000 

27, 500, 000 
34, 990, 000 

28, 325, 000 
44, 320, 000 
15, 462, 000 

104, 000 
2, 348, 000 

275, 000 
22, 330, 000 
1, 120, 000 
1, 372, 000 

930, 000 
1, 675, 000 
4, 118, 000 
34, 000 



1, 434, 510 
2, 753, 816 
2, 605, 771 

2, 334, 766 
2, 120, 500 
1, 950, 280 

3, 360, 000 
858, 924 

■ . 5,515 
117. 420 
20, 550 
1, 540, 200 
59, 400 
76, 240 
68, 450 
93, 100 
326, 366 
3,120 



Value. 



39, 475, 885 



$12, 04", 800 
20, 653, 500 
17,198, 5O0 
17, 050, 000 
15, 745, 500 
11, 896, 500 
31, 910, 400 
7, 421, 760 
104, 000 
1, 314, 880 
206, 250 
10, 271, 800 
806, 400 
960, 400 
837, 000 
1, 373, 500 
2, 470, 800 
24, 820 



330, 862, 260 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts... 
Rhode Island...., 

Connecticut , 

New York , 

New Jersey 

Pennsylvania. .... 

Delaware 

Maryland 

Virginia 

North Carolina ... 
South C arolina . . . . 

Georgia 

Florida 

Alabama.......... 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 



Missouri..... 

Sansas 

Nebraska.... 
Calif ornia..«. 

Oregon .' 

Nevada. ..... 

Colorado 

Dakota , 

Idaho , 

Montana , 

New Mexico., 

Utah , 

Washington . , 
Wyoming 



Total. 



Oats. 



BnahelB. Acres. Yalne. 



2, 428, 000 
993, 000 

3, 625, 000 
717, 000 
161, 000 

1, 112, 000 
41, 145, 000 

2, 735, 000 
35, 027, 000 

482, 000 

1, 980, 000 
6, 418, 000 

4, 622, 000 

3, 545, 000 

6, 270, 000 
494, 000 

5, 015, 000 
3, 048, 000 

404, 000 

10, 527, 000 
3, 542, 000 

7, 680, 000 

2, 212, 000 
7, 865, 000 

23, 419, 000 
19, 990, 000 
21, 742, 000 
98, 153, 000 
45, 940, 000 
36, 100, 000 
78, 650, 000 
30, 774, 000 
27, 419, 000 
21, 844, 000 
2, 149, 000 
5, 470, 000 

251, 000 
- 1, 516, 000 

11, 812, 000 
1, 012, 000 
1, 740, 000 

252, 000 
650, 000 

2, 623, 000 
75, 000 



583, 628, 000 



83, 733 
30, 588* 
103, 530 
23, 560 

5, b82 
37, 512 
1, 371, 530 

129, 564 
1, 253,868 

20, 580 
110, 000 
621, 230 
617, 646 
394, 250 
702, 614 

52, 560 
405, 830 
348, 040 

35, 119 
478, 510 
228, 440 
568, 895 

130, 225 
427, 430 
836, 400 
597, 864 
724, 736 

2, 990, 983 
1, 371, 334 
1, 025, 136 
2, 145, 959 
1, 152, 590 
783, 413 
648, 193 
79, 600 
195, 350 
7,858 
43, 312 
315, 000 
33, 750 
52, 000 
12, 583 
26, 120 
75, 100 
2,500 



n, 044, 040 
446, 850 
1, 450, 000 
322, 650 
75, 670 
467, 040 
14, 400, 750 

1, Oil, 950 
12, 259, 450 

168, 700 
693, 000 

2, 695, 560 
2, 126, 120 

1, 772, 500 

3, 573, 900 
296. 400 

2, 758, 250 
1, 737, 360- 

234, 320 

4, 421, 340 

1, 593, 900 

3, 225, 600 
862, 680 

2, 752, 750 

6, 791, 510 

5, 797, 100 

5, 870, 340 
22, 575, 190 
11, 025, 600 

7, 220, 000 
15, 730, 000 

7, 693, 500 

6, 032, 180 
4, 150, 360 

816, 620 

1, 641, 000 
145, 580 
606, 400 

2, 716. 760 
435, 160 
609, 000 
105, 840 
227, 500 
918,050 

30, 000 



Bye. 



Bushels. 



32, 000 
30, 000 
88, 000 
393, 000 
16, 000 
353, 000 
2, 650, 000 
1, 024, 000 
4, 090, 000 
7, 000 
321, 000 
328, 000 
367, 000 
32, 000 
145, 000 



21,300,917 ih, 628, 470 



33, 000 
5, 000 
8, 000 
59, 000 
28, 000 
209, 000 
153, 000 
846, 000 
327, 000 
233, 000 
256, 000 

4, 896, 000 
2, 468, 000 

476, 000 
1, 434, 000 
588, 000 

5, 042, 000 
1, 098, 000 

314, 000 
22, 000 



Acres. 



2, 409 

3, 313 
6,354 

25, 306 
1, 386 
29, 393 
239, 268 
103, 518 
406, 241 
857 
29, 294 
51, 845 
65, 551 
8, 285 
27, 085 



33, 000 
174, 000 
14, 000 



24, 000 
24, 000 



28, 640, 000 



C, 059 
840 
1,260 
5, 544 
4,198 
36, 137 
18,100 
96, 234 
36, 869 
22, 802 
25, 511 
302, 129 
174,418 
32, 069 
123, 747 
50, 054 
293, 515 
67, 385 
30, 409 
1,338 



Value. 



$28, 800 
26, 400 
62, 480 
318, 330 
12. 000 
254, 160 
1, 669, 500 
686, 080 
2, 617, 600 
4,550 
208, 650 
219, 760 
293, 600 
32, 000 
174, 000 



1, 872 
8, 575 
1, 074 



2, 287 
1,426 



2.343,963 



41, 250 
6,000 
9, 600 
40, 120 
29, 400 
146, 300 
114, 750 
507, 600 
183, 120 
132, 810 
138, 240 
2, 301, 120 
1, 110, 600 
185, 640 
544, 920 
294, 000 
1, 764, 700 
351, 360 
213, 520 
14, 300 



19, 800 
64, 380 
5,600 



14, 400 
15, 600 



14, 857, 040 
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States and Territorios. 



Barley. 



Bushels. 



Acres. 



Value. 



Buckwheat. 



Bushels. Acres. 



Value. 



Maine » 

New Hampshire . 

Vermont 

MasBachusetts . _ . 
Rhode Island.... 

ConnoctiGut 

New fork 

New Jersey 

Pennsylvania.... 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina... 

Q-eorgia 

Alahama 

Texas... 

Tennessee , 

"West Virginia... 

Kentucky 

Ohio..... , 

Michigan ........ 

Indiana 

Illinois 

Wisconsin 

Minnesota , 

Iowa , 

Missouri , 

Kansas 

Nehraska , 

California 

Oregon , 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana. 

New Mexico 

Utah 

Washington 



265,000 
76, 000 
265, 000 
76,000 
20,000 
14,000 
7, 957, 000 
4,000 
573, 000 



12,180 

3,745 
11,461 
3. 248 
824 
632 
354, 085 
254 
26, 729 



7,000 
17, 000 
3, 000 
18, 000 
22, 000 
7,000 
124, 000 
46, 000 
11, 000 
459, 000 
985,000 
1,101, 000 
443, 000 
982, 000 
7, 299, 000 
8, 087, 000 
4, 051, 000 
178, 000 
556, 000 
3, 551. 000 
16, 217, 000 
1, 239, 000 
688, 000 
188, 000 
430, 000 
2, 860, 000 
363, 000 
74, 000 
62, 000 
302, 000 
684, 000 



Total.. 



61, 203, 000 



252 
1, 163 
268 
1,212 
1,666 
649 
7,836 
3, 081 
567 
20,594 
36,894 
60,857 
20, 530 
41, 779 
314, 610 
334, 183 
221, -999 
8.242 
21, 613 
168.714 
688, 818 
34,500 
24,497 
6,367 
22, 141 
106, 750 
12, 576 
2,139 
3, 176 
12, 841 



2, 608, 818 



$193, 450 
57, 7C0 
177, 550 
63, 750 
17, 200 
10, 500 
5, 251, 620 
2, 720 
378, 180 



4,900 
11, 900 
2,850 
18, 000 
23,100 
7, 700 
86, 800 
33, 120 
8,250 
275, 400 
600, 850 
627, 570 
252, 510 
500, 820 
3,430,530 
2, 830, 450 
1, 732, 850 
106, 800 
183,480 
1, 171,830 
8, 432, 840 
682,330 
650,400 
107, 160 
236, 500 
1, 058, 200 
217,800 
44,400 
43, 400 
135. 900 
307, 800 



360, 000 
77, 000 

301, 000 
87, 000 
1, 000 

134, 000 
4, 249, 000 

445, 000 
3, 207, 000 
7, 000 

135, 000 
205,000 

49,000 



29, 779, 170 



33, 000 
283, 000 
12. 000 
98, 000 
441, 000 
80, 000 
148, 000 
322, 000 
68, 000 
210.000 
70. 000 
21, 000 
24, 000 
28, 000 
9,000 



12, 000 



11, 116, 000 



21,185 

4, 690 
17, 862 

5, 388 
126 

11, 087 
308, 350 
35, 026 
258, 910 
437 
10, 679 
16, 587 
5, 596 



5, 303 
32, 776 
1, 225 
11, 500 
33, 491 
8. 566 
15, 338 
36, 032 
■ 6,349 
20, 077 
6, 014 
1,799 
2, 130 
1, 210 
561 



1, 100 



879,403 



States and Territories. 



Potatoes. 



Hay. 



Bushels. 



Acres. 



Value. 



Tons. 



Acres. 



Maine 

New Hampshire. 

Vermont » 

Massachusetts. . . 
Rhode Island.... 

Connecticut 

New York 

New Jersey ...... 

Pennsylvania .... 

Delaware 

Maryland 

Virginia 

Nortii Carolina . .'. 
South Carolina. . . 

Georgia 

Florida.-.. 

Alahama ...... .J. 

Mississippi 

Louisiana 

Texas 

Arkansas ........ 

Tennessee 

West VirginJA ... 

Kentucky 

Ohio 



5, 842, 000 
2, 568, 000 
3, 482, 000 
3, 154, 000 
043, 000 
2, 555, 000 
33, 904, 000 
3, 450, 000 
16, 337, 000 
236, 000 
1, 412, 000 
2, 061, 000 
1, 260, 000 
224, 000 
615, 000 
180, 000 
636, 000 
698, 000 
472, 000 
566,000 
875, 000 
2, 390, 000 
1, 893, 000 
3. 728, 000 
12,090,000 



60, 228 
27,034 
35, 528 
33, 916 
6,496 
31,544 
360, 682 
40, 114 
192, 202 
4, 141 
20, 176 
34, 350 
19, 997 
3, 725 
9,175 
1, 998 
9,081 
8, 305 
6,055 
8, 708 
12, 147 
38, 551 
26,294 
51, 067 
161, 199 



$2, 687, 320 
1, 181, 280 
1, 323, 160 
2, 050, 100 
450, 100 
1, 533. 000 
13, 222, 560 
1, 897, 500 
6, 371, 430 
132, 160 
706, 000 
1, 133, 550 
693, 000 
179, 200 
639, 600 
198, 000 
636, 000 
520, 260 
396. 480 
537, 700 
568,750 
1, 195, 000 
984,360 
1,491,200 
6, 077. 800 



1, 029, 760 
585, 058 
955, 238 
550, 133 
69, 657 
459, 766 
5, 458, 374 
616, 920 
3, 253, 748 
48, 655 
311, 872 
366, 389 
105, 838 
3, 738 
19,668 
274 
13, 058 
12, 513 
47, 810 
84, 782 
32, 176 
217, 316 
250. 846 
351. 000 
3,185,000 



1, 083, 958 
615, 851 
955, 238 
611, 259 
69, 657 
574, 707 
4, 962, 158 
514, 100 
2, 711,457 
48, 655 
283, 520 
281, 838 
81. 414« 
2, 990 
15, 129 
211 
10,882 
9,625 
36,777 
70, 652 
24, 751 
181, 097 
228,042 
270,000 
2,450,000 
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Summary for each State, showing tite product, the area, and the value, «fc.— Continued. 



States and Territories. 



Michigan . . . 

Indiana 

Illinois 

Wisconsin .. 
MinooBota... 

Iowa 

Missouri .... 

Kansas 

Nebraska ... 
California..-, 

Oregon 

Nevada 

Colorado.... 
Arizona...,. 

DakotA 

Idaho 

Montana .... 
New Moxico 

Utah , 

Washington. 
Wyoming..., 

Total.. 



Potatoes. 



Bushels. 



13, 192, 000 
7, 015, 000 

10, G99, 000 
9, 809, 000 

5, 579, 000 
12, 518, 000 

6, 653, 000 
7, 402, 000 

4, 309, 000 

5, 573, 000 
1, 385, 000 

371,t)e0 
644, 000 

65, 000 
1, 342, 000 
315, 000 
292, 000 

33, 000 
940, 000 
], 226, 000 
100, 000 



190, 642, 000 



Acres. 



146, 582 
92, 305 
135, 427 
108, 985 
61, 310 
137, 563 
78, 275 
85, 085 
47, 356 
58, G64 
12, 587 
4, 640 
7, 151 
1,180 
14, 128 
3, 000 
2, 781 
477 
9. 403 
10, 218 
1, 150 



2, 220, 980 



Value. 



$3, 298, 000 
2, 45,5, 250 
3, 637, 660 

2, 550, 340 
1, 506, 330 

3, 505, 040 
2, 195, 490 
3, 330, 900 
1, 249, 610 
3, 343, 800 

415, 500 
259, 700 
386, 400 

48, 750 
429, 440 
173, 250 
163, 520 

26, 400 
310, 200 
367, 800 

65, 400 



Hay. 



Tons. 



75, 524, 200 



States and Territories. 


Tobacco. . 


Cotton. 


Fonnds. 


Acres. 


Value. 


Bales. 


Acres. 


Valne. 




13G, 000 
3, 715, 000 
9, 481, 000 
8, 162, 000 
34, 143, 000 
31, 255, 000 
99, 763, 000 
34.858,000 


96 
2, 730 
8, 064 
5,386 
25,991 
41, 811 
149, 495 
60,600 


$16, 048 
453, 230 
1, 175, 644 
979, 440 
3, 585, 015 
2, 281, 615 
7, 382, 462 
4, 008, 670 










































13, 500 
404, 100 
511,800 
807, 400 

57, 300 
648, 700 
883, 200 
485, 200 
995, 400 
531, 400 
313, 800 


46, 302 
1, 061, 048 

1, 716, 128 

2, 958, 930 
268, 111 

2, 740, 941 
2, 392, 447 

922, 581 
3, 186, 608 
1, 259, 858 

815, 678 


$593,852 
17,663,211 
22, 227, 986 
35, 141, 278 
3, 151, 500 
29, 862, 905 
39, 426, 048 
21, 426, 432 
45, 330, 516 
23, 711, 066 
14,153,940 




















































1, 111, 000 
31, 392, 000 

2, 343, 000 
208, 692, OOO 

29, 349, 000 
9, 318, 000 

3, 944, 000 
14, 360, 000 
15, 810, 000 

3, 672, 000 


2,185 
45, 048 

4, 149 
276, 139 
35,983 
12, 812 

5. 736 
14,063 
16, 170 

8, 610 


83, 325 
2, 197, 440 
224, 928 
15, 651, 900 
2, 113,128 
624, 306 
276, 080 
1, 464, 720 
1, 201, 560 

440, 640 










Ohio 








































All other States and Ter- 
ritories, inolnding Mis- 
Total 


30, 200 


70, 920 


1, 304, 640 


541, 504, 000 


724, 668 


44, 160, 151 


5, 682,000 


17, 439, 612 


253, 993, 385 



1, 741, 027 

2, 016, 000 

4, 025, 000 
2,122, 944 
2, 730, 000 

5, 062, 500 

1, 625, 000 
4, 940, 000 

2, 567, 500 
1, 3P5, 000 

525, 000 
195, 000 

94, 900 

30, 000 
616, 000 
162, 000 
150, 000 

26, 000 
168, 000 
229, 500 

19, 500 



48,470,460 



Acres. 



1,243,591 

1, 440, 000 

2, 875, 000 
1, 633, 034 
1, 950, 000 

3, 750, 000 
1, 250, 00ft 
3, 800, 008 
1, 975, 000 

930, 000 
350, 000 
150, 000 

73, 000 

25, 000 
440, 000 
135, 000 
150, 000 

20, 000 
120, 000 
153, 000 

15, 000 



Value. 



$16, 975, 013 
14, 716, 800 
25, 116, 000 
13,162,263 
12, 093, 900 
21, 262, 500 
10, 237, 500 
20, 806, 200 
8, 934, 900 
14, 382, 450 
5, 250, 000 
1, 618, 500 
. 1,138,800 
405, 000 
2, 279, 200 
2,106,000 
1, 950, 000 
351, 000 
1, 092, 000 
2, 145, 825 
243, 750 



38.571,593 390,130,300 
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Table showing the average pteld per acre and the price per hushel^ pounds or ton, of farm 

products for the year 1894. 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts. . . 

Rhode Island 

GonnectiCTit 

New Tork 

New Jersey 

Pennsylvania . . . . 

Delaware 

Maryland: 

Virginia 

North Carolina . . 
Sonl^ Carolina . . 

Georgia 

f'lorida 

Alabama 

Missis8it>pi 

Lonisiana........ 

Texas 

Arkansas ....... 

Tennessee 

"West Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 



Nebraska...., 

California 

Oregon 

Nevada , 

Colorado , 

Arizona 

Dakota 

Idaho , 

Montana. 

New Mexico. 

irtah , 

Washington . , 
Wyoming .... 



Average . 



Com. 



Buah- 
els. 



34.7 
33.2 
33.2 
34.0 
30.4 
31.0 
35.1 
32.0 
31.0 
18.5 
21.8 
15.2 
12.5 

9.2 
10.8 

9.5 
13.0 
13.5 
12.7 
16.1 
18.5 
20.3 
20.0 
22.1 
30.0 
28.0 
29.0 
30.0 
24.6 
38.5 
34.5 
33.0 
36.9 
37.7 
30.0 
27.8 
25.3 
28.1 
21.1 
30.0 
19.8 
25.3 
20.1 
21.7 
32.7 



Price 
per 
bushel. 



$0 75 
76 
65 
72 
78 
65 
60 
54 
52 
43 
48 
56 



70 



54 
45 
56 
43 
41 
40 
34 
31 



65 
67 



75 
75 



70 
75 



35.7 



Wheat. 



Bush- 
els. 



15.0 
14.7 
16.8 
17.8 



$1 25 
1 20 
1 05 
1 12 



16.4 
16.5 
13.0 
13.6 
10.6 
12.8 
8.0 
6.1 
6.1 
6.4 



6.0 
6.0 



10.0 
7.6 
7.0 
10.5 
10.6 
15.3 
16.5 
12.5 
11.6 
14.0 
15.0 
12.0 
11.8 
16.5 
14.5 
13.2 
18.0 
18.9 
20.0 
13.4 
14.5 
18.9 
18.0 
13.6 
18.0 
12.6 
16.0 



13.0 



Price 
per 
bushel. 



90 
86 
85 
83 
8U 
89 
1 05 
1 05 



1 00 
1 00 



87 
93 
75 
80 
.74 
75 
74 
67 
63 
60 
50 
55 
62 
45 
42 
72 
48 
1 00 
56 
75 
46 
72 
70 
90 
82 
60 
73 



64.5 



Eye. 



Bush- 
els. 



13.3 
9.1 
13.8 
15.5 
11.5 
12.0 
11.1 
9.9 
10.1 
8.2 

n.o 



5.4 



$0 90 
88 
71 
81 
75 
72 
63 
67 
. 64 
65 
65 
67 
80 
1 00 
1 20 



5.4 
6.0 
6.3 
10.6 
6.7 
5.8 
8.5 
8.8 
8.9 
10.2 
10.0 
16.2 
14.1 
14.8 
11.6 
11.7 
17.2 
16.3 
10.3 
16.4 



17.6 



20.3 
13.0 



10.5 
16.8 



12.2 



Price 
per 
bushel. 



1 25 
1 20 
1 20 
68 
05 
1 70 
75 
60 
56 
57 
54 

% 

39 
38 
50 
35 
32 
68 
65 



37 
40 



60 
65 



51.9 



Oats. 



Bash- 
els. 



29.0 
32.5 
35.0 
30.4 
'27.4 
29.6 
30.0 
21.1 
27.9 
23.4 
18.0 
10.3 

II 

8.9 
9.4 
12.4 
8.8 
11.5 
22.0 
15.5 
13.5 
17.0 
18.4 
28.0 
33.4 
30.0 
32.8 
33.5 
35.2 
36.7 
26.7 
35.0 
33.7 
27.0 
28.0 
31.9 
35.0 



37.5 
30.0 
33.5 
20.0 
24.9 
34.9 
30.0 



27.4 



Price 
per 
bushel. 



28 



Batley. 



Bush- 
els. 



21.8 
20.3 
23.1 
23.1 
24.3 
22.2 
22.5 
15.7 
21.4 



27.8 
14.6 
11.2 
14.9 
13.2 



10.8 



15.8 



14.9 
19.4 
^2.3 
26.7 
21.6 
21.6 
23.5 
23.2 
24.2 
22.3 
21.6 
25.7 
21.0 
23.6 
35.9 
28.1 
29.5 
19.4 
26.8 
28.9 
34.6 
19.5 
23.5 
26.4 



23.5 



.Price 
per 
bushel 

$0 73 
76 
07 
85 
86 
75 
66 
68 
66 



70 

70 
95 
1 00 
1 05 



1 10 



70 



72 
75 
60 
61 
57 
57 
51 
47 
35 
35 
60 
33 
33 
52 
47 
80 
57 
55 
37 
60 
60 
70 
45 
45 



48.7 



States and Terri- 
tories. 



Buokwheat. 



Bush- 
els. 



Price 
per 
bushel. 



Potatoes. 



Bush- 
els. 



Price 
per 
bushel. 



Tons. 



Hay. 



Price 
per 
ton. 



Tobacco. 



Pounds. 



Price 
per 
pound. 



Cotton. 



Bales. 



Price 
per 
pound. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Khode Island 

Connecticut 

New Tork 

New Jersey ........ 

Pennsylvania 

Delaware—. 

2^ryland..... 

Virginia 

North Carolina 

South Carolina 

C^rgia , 



17.0 
16.4 
16.9 
16.1 

7.9 
12.1 
13.8 
12.7 
12.4 
16.0 
12.6 
12.4 

8.8 



$0 55 



80 
80 
70 
56 
65 
58 
55 
70 
70 
70 



97 

95 
98 
93 
99 
81 
94 
86 
85 
57 
70 
60 
63 
60 
87 



$0 46 

46 

38 
65 
70 



55 
39 
56 
50 
55 
55 
80 
1 M 



.95 

.95 
1. 00 

.90 
LOO 

.80 
1. 10 
1. 20 
1. 20 
1. 00 
1. 10 
1. 30 
1. 30 
1. 30 
L80 



$12 25 

13 00 
12 00 
17 50 
17 30 
17 00 
12 50 

14 75 
12 00 
14 00 
12 ^5 

12 00 
10 60 
12. 70 

13 30 



€enU. 



Cents. 



1, 417 



1, 361 



11.8 
'i2.'2 



1, 176 
1, 515 



12.4 
12.0 



748 
667 
501 



7.3 
7.4 
11.5 



9.3 

9.a 
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Table showing the average yield per acre and the price per hushelf pound, or ten, of fam^ 
products for the year 1884 — Continued. 



States and Terri- 
tories. 



Florida ....J... 

Alabama 

Mississippi .... 

Louisiana 

Texas 

Arkansas ...... 

Tennessee 

West Virginia . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California...... 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho. ^ 

Montana 

New Mekico... 

Utah 

Washington ... 
Wyoming 



Average . 



Buckwheat. 



Bush- 
els. 



Price 
per 
busheL 



6.2 


$0 68 


8.6 


72 


9.8 


70 


8.5 


70 


13.2 


60 


9.3 


67 


9.6 


67 


8.9 


51 


10.7 


55 


10.5 


57 


11.6 


60 


11.7 


63 


11.3 


55 


23.0 


60 


16.0 


60 



63 



12. 6 58. 9 85. 



Potatoes. 



Bush- 
els. 



90 
70 
72 
78 
65 
72 
62 
72 
73 
75 
90 
76 
79 
90 
91 
91 
85 
87 
91 
95 
110 
80 
90 
55 
95 
105 
105 
69 
100 
120 
95 



Price 
per 
bushel, 



Tons. 



$1 10 
1 00 
87 
84 
95 
65 
50 
52 
40 
42 
25 
35 
34 
26 
27 
28 
33 
45 
29 
60 
30 
70 



55 
56 
80 
33 

30 
60 



Hay. 



1.30 
1.20 
1. 30 
1. 30 
1. 20 
1. 30 
1. 20 
1. 10 
1.30 
1.30 
1, 40 
1.40 
1. 40 
1.30 
1. 40 
1.40 
1. 30 
1. 30 
1. 30 
1. 50 
1.50 
1. 30 
1. 30 
1. 20 
1. 40 
1. 20 
1. 00 
1. 30 
1.40 
1. 50 
1. 30 



Price 
per 



$19 00 
13 40 
12 35 

11 00 
10 25 

12 75 
12 00 
10 00 

9 75 
10 00 
9 75 

7 30 
6 24 
6 20 
4 43 
4 20 
6 30 
4 23 
3 48 

10 31 
10 00 

8 30 

12 00 

13 50 
3 70 

13 00 
13 00 
13 50 
6 50 

9 35 
12 50 



Tobacco. 



Pounds. 



508 
697 
565 
756 
816 



727 
088 
979 



978 



8 17 



Price 
per 
pound. 



Cents. 



7.5 
7.0 
9.6 
7.5 
7.2 



6.7 
7.0 
10.2 



7.6 



12.0 



Cotton. 



Bales. 



.21 
.24 
.37 
.53 
.31 
.42 



.33 



Price 
per 
pouud. 



Cents. 
*9.1 
9,3 
9.3 
9.2 
9.0 
9.2 



9.2 



* Upland only. 

Tahle showing the average cash value pei' acre 4)f farm products for the year 1834. 



States and Ter- 
ritories. 



Com. 


Wheat. 


Rye. 


Oats. 


Barley. 


Buck- 
wheat. 


Potatoes. 


Hay. 


$26 


02 


$18 74 


$11 96 


$12 


47 


$15 88 


$9 35 


$44 


62 


$11 


64 


25 


21 


17 67 


7 97 


14 


61 


15 42 


9 85 


43 


70 


12 


35 


21 


55 


17 59 


9 83 


14 


01 


15 46 


10 95 


37 


24 


12 


00 


24 


48 


19 89 


12 58 


13 


69 


19 63 


12 92 


60 


45 


15 


75 


23 


73 




8 66 


12 


86 


20 87 


6 35 


69 


29 


17 


30 


28 


16 


16 42 


8 65 


12 


45 


16 61 


8 46 


48 


60 


13 


60 


18 


05 


14 01 


6 98 


10 


50 


14 83 


7 72 


38 


66 


13 


75 


17 


28 


11 70 


6 63 


7 


81 


10 71 


8 26 


47 


30 


17 


70 


16 


11 


11 67 


6 44 


9 


78 


14 15 


7 18 


33 


15 


14 


40 


7 


97 


9 03 


5 31 


8 


20 




8 81 


31 


91 


14 


00 


10 


47 


10 63 


7 12 


6 


30 


19 44 


8 85 


34 


99 


14 


24 


8 


52 


6 41 


4 24 


4 


34 


10 23 


8 65 


33 


00 


15 


60 


7 


50 


5 39 


4 48 


3 


44 


10 63 


6 13 


34 


66 


13 


78 


6 


27 


6 30 


3 86 


4 


50 


14 85 




48 


11 


15 


88 


7 


58 


6 74 


6 42 


5 


09 


13 87 




69 


71 


17 


29 


7 


60 






5 


64 

80 






99 


10 


24 


67 
08 


7 


93 


6 02 


6 81 


6 


11 86 




70 


04 


16 


8 


37 


4 95 


7 14 


4 


99 






62 


64 


16 


06 


8 
9 


52 


7 62 


6 


67 






65 


48 


14 


30 


96 


8 69 


T 24 


9 


24 


11 08 




61 


75 


12 


30 


9 


97 


7 06 


7 00 


6 


98 






46 


82 


16 


57 


9 


11 


5 23 


4 05 


6 


67 


10 75 


4 23 


31 


00 


14 


40 


n 


22 


8 39 


6 34 


6 


62 


14 55 


6 22 


37 


44 


11 


00 


9 


49 


7 81 


5 27 


0 


44 


13 37 


6 86 


29 


20 


12 


68 


12 


30 


11 47 


4 97 


8 


32 


16 29 


5 97 


31 


50 


13 


00 


11 


20 


12 21 


5 82 


9 


70 


12 34 


7 90 


22 


50 


13 


65 


9 


86 


8 35 


5 42 


8 


10 


12 30 


6 26 


26 


60 


10 


22 



Tobacco. 



Cot- 
ton. 



Maine 

Ne w Hampshire 

Vermont 

Massachusetts . . 
Ehode Island . . . 

Connecticut 

New York 

New Jersey 

Pennsylvania. .. 

Delaware 

Maryland 

Virginia ..^ 

North Carolina. . 
South Carolina.. 

Greorgia 

Florida 

Alabama 

Mississippi 

Louii^iaija 

Texas. 

Arkansas 

Tennessee 

West Virginia . . 

Kentucky 

Ohio 

Michigan 

Indiana 



$167 17 



16G 02 



145 79 
181 85 



137 93 



54 57 ! 

49 38 $12 83 

IG <)5« 

12 95 
11 88 
11 75 
10 90 

16 48 
23 22 
14 23 
18 82 

17 35 



38 14 
48 78 
54 21 
56 68 
58 73 



48 73 
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Table showing the average cash value per acre of farm products for the year 1884 — Coafd. 



States and Ter- 
ritories. 



Illinois 

Wisconsin ... 
Minnesota ... 

Iowa 

Missouri 

Kansas 

Nebraska.... 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota...... 

Idaho 

Montana 

New Mexico . 

Utah 

Washington . 
Wyoming — 



Average . 



Com. 



$9 30 
8 35 
11 06 

7 93 

8 58 

8 12 
6 79 

18 00 
17 26 

17 20 

18 24 
14 11 

9 00 

14 84 
18 08 
13 69 

15 17 
24 53 



0 19 



Wheat. 



$7 31 

8 40 
7 50 

6 60 

7 30 

7 43 
6 10 

9 50 

8 64 
18 86 

11 20 

10 04 

6 67 

13 58 

12 60 
12 23 

14 7i 

7 57 

11 71 



8 ; 



Eye. 



$7 62 
6 37 
5 79 

4 40 

5 87 

6 01 
5 21 

7 02 
10 69 



10 58 



7 51 
5 21 



6 30 
10 94 



6 34 



Oats. 



$7 55 
8 04 
7 04 
7 33 

6 67 

7 70 
6 40 

10 26 

8 40 
18 53 
14 00 



8 62 
12 89 

11 71 
8 41 
8 '71 

12 22 
12 Oft 



7 58 



Barley. 



$11 90 
10 90 
8 47 

7 81 
12 96 

8 49 
6 95 

12 26 
16 88 
22 47 
16 83 
10 68 

9 91 
IT 32 
20 76 

13 66 

10 58 

11 89 



11 41 



Buck- 
wheat. 



$6 46 

4 56 

5 89 

5 96 

6 98 

7 35 
6 20 

13 78 
9 63 



0 87 



7 45 



Potatoes. 



Hay. 



$26 


86 


$8 


74 


23 


40 


8 


06 


24 


57 


6 


20 




'tis 


5 


67 


28 


05 


8 


19 


39 


15 


5 


50 


26 


39 


4 


52 


57 


00 


15 


47 


33 


01 


15 


00 


55 


97 


10 


79 


54 


03 


15 


60 


41 


31 


16 


20 


30 


40 


5 


18 


57 


75 


15 


60 


58 


80 


13 


00 


55 


35 


17 


55 


32 


99 


9 


10 


36 


00 


14 


03 


56 


87 


16 


25 


31 00 


10 27 



Tobacco. 



$48 13 
99 89 



S 6118 



A general summary allowing the estimated quantitiesy number of acrea, and aggregate value 
of the crops of the farm in 1884. 



Products. 


Quantity pro- 
duced. 


Number of 
acres. 


Value. 




1, 795, 528, 000 
512, 766, 000 
28, 640, 000 
583, 628, 000 
61, 203. 000 
11, 116, 000 
190, 642, 000 


69, 683, 780 
39, 475, 885 

2, 343, 963 
21, 300, 917 

2, 608, 818 
• 879, 403 

2, 220, 980 


$04*0,735, 500 
330, 862, 200 
14, 857, 040 
161, 528, 470 
■ 29,779,170 
6. 549,020 
75, 524, 290 






3, 183, 522, 000 


138, 513, 746 


1, 259, 835, 810 




48, 470, 460 
541, 504, 000 
5, 682,000 


38, 571, 593 
724, 668 
. 17, 439, 612 


396, 139, 309 
41, 160, 151 
253, 993, 385 






195, 249, 619 


1, 954, 128. 655 




» , 



Table ahowing the average yield and cash value per acre, and price per unit of quantity of 
farm producta for the year 1884. 



Products. 


Average 

yielf 
per acre. 


Average 
price per 
unit of 
quantity. 


Average 

value 
per acre. 


Products. . 


Average 

yield 
per acre. 


Average 
price per 
unit of 
quantity. 


Average 

value 
per acre. 


Indian com. bushels. 

Wheat do 

Rye do 

Oats do 

Barley ........do 


25.8 
13.0 
12.2 
27.4 
23.5 


$0 35. 7 
64.5 
51.9 
28..0 
48.7 


$0 19 
8 38 

6 34 

7 58 
11 41 


Buckwheat . bushels ■ 

Potatoes do.,.. 

Hay tons.. 

Tobacco . . .pounds . . 
Cotton..'. bales.. 


12.6 
85.8 
1. 26 
747.2 
.33 


$0 58. 9 
39.6 
8 17 
8.2 
*9.2 


$7 45 
84 00 
10 27 
60 94 
14 50 



* P«r pound. 
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FAEM ANIMALS. 



Table showing the estimated number of animals on farmSf total value of each kind, and 
average price, January, 1885. 





Horses. 


Mules. 


States and Torritorios. 
















Number. 


Average 
price. 


Value. 


Number. 


Average 
price. 


Value. 


Maine 


89, 394 


$89 19 


$7, 973, 051 


304 


$86 43 


$26, 275 


New SampBbire . 


49, 138 


86 74 


4, 262, 230 




^eniiont s-wa ■ ■ ■ « • 


77, 649 


81 56 


6, 333, 052 








Alassacliiisetts 


62, 043 


104 08 


6, 457, 435 










9, 807 


105 17 


1, 031, 402 










47, 459 


99 28 


4, 711, 730 








New York ^ 


635, 142 


100 36 


63, 742, 851 


5, 107 


111 67 


670, 299 




89, 843 


103 70 


9, 316, 719 


9,314 


121 35 


1, 130, 254 


Pennsylvania. ...a....... 


574, 658 


97 14 


55, 822, 278 


23, 909 


111 35 


2, 662, 267 




22, 109 


98 92 


2, 187, 022 


4, 021 


113 59 


456, 745 


Maryland.--- - - - 


125, 244 


84 19 


10, 544, 292 


12, 967 


1J2 29 


1, 456, 064 




229, 285 


73 57 


16, 868, 497 


34, 342 


89 02 


3, 057, 125 


North Carolina •■.■■■.-•>> . 


141, 167 


77 71 


10, 970, 088 


84, 596 


84 47 


7, 230, 294 




62, 167 


05 18 


5, 917, 055 


70, 415 


101 21 


7, 126, 702 


Florida ....................... 


105, 776 


82 59 


8, 736, 040 


143, 843 


95 62 


13, 754, 268 


28, 562 


88 32 


2, 522, 596 


11, 558 


100 37 


1, 160, 076 




120, 924 


71 03 


8, 589, 232 


131, 038 


86 49 


11, 333, 477 


iMissisBippi 


122, 700 


73 30 


8, 993, 910 


144, 020 


91 69 


13, 260, 208 


Ijonisiana*---- - 


111, 856 


58 99 


6, 598, 885 


75, 830 


85 13 


6, 455, 408 


Texas ................ ........ 


933, 516 


40 55 


37, 854, 074 


164, 033 


57 60 


9, 448, 301 


Arkansas. 


166, 299 


60 13 


9, 999, 559 


106, 838 


69 04 


7, 376, 090 


Tennessee •--...«■■>. 


282, 945 


70 20 


19, 862, 739 


183, 537 


76 38 


14, 018, 566 


"W©gt Virginia » 


129, 040 


69 03 


8, 907, 631 


6, 349 


77 09 


489,444 


Kentucky - 


371, 878 


68 40 


25, 436, 455 


116, 061 


76 49 


8, 877, 506 


Ohio - . . - . 


738, 902 


80 04 


59, 141, 716 


21, 817 


89 01 


1, 041, 931 


Michigan •> 


420, 245 


85 37 


35, 876, 316 


5, 7ld 


102 10 


683, 808 


Jndiana 




77 32 


±7 00*; ^l\R 
* ( , UlJv/, ouo 




85 63 


A tiKQ 1 QA 
4, UOO, 100 


Illinois ..- 


1, 038, 375 


75 55 


78, 449, 231 


125! 730 


84 70 


10, 649, 331 


Wisconsin ................. . 


386, 922 


77, 13 


29, 997, 554 


8, 091 


92 37 


747, 366 




318, 655 


80 96 


25, 798, 309 


10, 050 


98 52 


990 120 




917i 908 


74 35 


68i 2461 460 


49i 027 


89 G6 


4, 395! 701 




715, 730 


59 19 


42, 364, 414 


196, 866 


70 95 


13, 967, 043 




633, 404 


74 48 


39, 727, 930 


•75, 824 


91 50 


6, 937, 890 




310, 381 


75 48 


23, 427, 558 


27, 454 


93 60 


2, 569, 694 




265, 225 


62 05 


16, 457, 211 


31, 551 


84 30 


2, 659, 749 




149, 333 


55 83 


8, 337, 261 


2, 940 


67 70 


199, 444 




40, 500 


60 75 


2, 460, 740 


1, 434 


80 31 


115, 165 




98, 700 


56 25 


5, 551,875 


7, 560 


75 22 


568, 063 




8, 801 


52 00 


467, 652 


1, 129 


70 00 


70, 030 




117, 93G 


72 35 


'8, 532, 670 


4, 840 ' 


04 55 


457, 622 




29, 545 


50 50 


1, 669, 293 


955 


78 00 


74, 490 




105, 000 


55 81 


5,^60, 050 


2, 800 


75 55 


211, 540 


"Maw MftTiP.o 


17, 996 


37 69 


678, 269 


10, 488 


49 18 


615, 800 


Utah 


50, 938 


44 56 


2, 269, 708 


3, 247 


62 70 


203, 782 


W o.shi'n irf rtn 


73, 824 


64 79 


4, 783, 057 


061 


83 98 


80, 705 




18, 785 


45 89 


862, 044 








Total 


111, 564, 572 


73 70 


852, 282, 947 


1, 972, 569 


82 38 


162, 497 097 




MUch cows. 


Oxen 


and other 


cattle. 


states and Territories. 
















Number. 


Average 
price. 


Value. 


Number. 


Average 
price. 


Value. 




- 163,716 


$32 00 


$5, 238, 912 


187, 030 


$31 19 


$6, 833, 466 




96, 109 


32 43 


3, 116, 815 


138, 948 


31 42 


4, 365, 746 




225, 711 


26 00 


5, 808, 486 


180, 416 


28 38 


6, 120, 20« 




163, 431 


35 00 


5, 720, 085 


107, 309 


32 18 


3, 463, 204 




22, 101 


36 50 


806, 687 


13, 024 


37 38 


486, 837 


121, 006 


34 67 


4, 195, 278 


108, 902 


34 39 


3, 745, 140 




1, 541, 122 


33 00 


50, 857, 026 


877, 181 


35 97 


31, 652, 201 




167, 857 


38 75 


0, 904, 450 


69, 947 


p 35 67 


2, 405, 009 




893, 195 


34 05 


30, 413, 200 


876, 994 


30 55 


26, 781, 617 




23. 399 


33 50 


051, 367 


26, 606 


30 96 


823, 691 




126,493 


34 00 


4, 368, 702 


139, 592 


27 74 


8, 872, 282 




247, 807 


24 31 


6, 024, 188 


432,-452 


20 78 


8, 066, 353 


241,309 


17 00 


4,103,273 


427, 898 


11 01 


6, 096, 209 
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Table sJiotoing the estimated numhei- of animals on farms ^ ^-c— Continued. 



States and Territories. 



Sontli Carolina .... 

Georpa ■ 

Floiida 

Alabama 

Mississippi 

LouisiaDa • 

Texas 

Arkansas 

Tennessee ■ 

West Virginia 

Kentucky 

Ohio 

Micliigon 

Indiana 

Illinois 

Wisconsin ... 

Minnesota — 

Iowa — 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada - 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New Mexico 

Utah — 

Washington 

Wyoming 

Indian Territory. , 



Milch cows. 



Number. 



Total. 



141, 896 
344. 458 
46. 975 
282, 465 
272, 081 
148, 848 
700, 876 
268, 062 
320, 017 
164, 606 
304, 720 
783, 560 
416, 200 
530, 033 
919, 004 
548, 716 
364, 496 
1, 150, 182 
688, 056 
537, 472 
286, 209 
231, 743 
68, 897 
16, 350 
48, 719 
13, 188 
108, 590 
20, 621 
23, 000 
17, 580 
40,012 
61, 108 
5,666 



Average 
price. 



18,904,722 



$18 50 

17 50 
14 67 
16 00 
16 83 

18 20 
24 00 
20 22 
23 51 

29 00 
33 21 
33 47 
35 00 

33 34 

34 86 

30 44 

29 83 

30 00 

27 00 

31 00 

30 00 
38 50 

28 00 
40 00 
40 00 

31 00 

29 00 
40 00 
40 00 
27 00 
34 00 
33 50 
38 00 



29 70 



Value. 



Oxen and other cattle. 



Number. 



Average 
price. 



$2, 625. 076 

6, 028, 015 
689,123 

4,519, 440 

4, 579, 123 
2, 709, 034 

16, 821, 024 

5, 420, 214 

7, 523, 600 
4, 773, 574 

10, 119, 751 
26, 225, 753 
14, 567, 000 

17, 671, 300 
32, 036, 470 
16, 702, 915 
10, 872, 916 
34, 505, 460 

18, 577, 512 
16, 661, 632 

8, 586, 270 
8, 922, 106 
1, 929, 116 

654, 000 
1, 048, 760 
408, 828 
3, 149, 110 
824, 840 
920, 000 
474, 660 
1, 360, 408 
1, 712, 118 
215,308 



412, 903, 093 



216, 880 
610,811 
565, 600 
432, 090 
416, 294 
258, 023 

4, 234, 923 
429, 294 
466, 084 
289, 519 
503, 877 

1, 017, 820 
501, 628 
876, 896 

1, 471,191 
710, 053 
439, 897 

2, 014, 484 
1, 321, 731 
1, 423, 104 
1, 505, 350 

615, 595 
551, 668 
240, 196 
849, 816 

217, 210 
419, 430 
223, 178 
615, 000 
959, 881 
145, 398 
253, 414 
914, 940 
570, 000 



29, 866, 573 



$10 96 
10 75 
8 89 
10 07 
10 46 
12 65 
12 77 
12 63 
16 03 

23 37 
26 90 

29 40 
28 19 
28 08 
28 67 

24 87 

24 53 

26 23 
22 50 

25 81 
• 26 14 

30 38 

27 04 
27 57 

26 88 
21 00 

26 23 

27 00 

28 17 
18 83 

24 49 
27 54 

25 21 
25 00 



23 25 



States and TerritorieB. 



Maine 

New Hampshire. - 

Vermont 

Massachusetts . . . . 

Bhode Island 

Connecticut 

New York - 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina ... 

South Carolina.... 

Georgia 

Florida 

Alabama. 

Mississippi 

Louisiana 

Texas 

Arkansas -< 

Tennessee 

West Virginia — 

Kentucky 

Ohio ■ 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa - 



Kumber. 



648.874 
201.299 
385,892 
67,959 
20.866 
59,419 
1.697.685 
119, 348 
1, 486, 851 
22. 519 
172, 022 
477, 450 
488, 350 
117, 641 
532, 547 
97, 951 
343, 925 
281, 738 
121, 234 
7. 558, 461 
, 225,020 
^ 635,558 
637, 665 
950, 761 
4, 900, 035 
2, 364, 174 
1, 122, 182 
1, 093, 101 
1. 282, 947 
272, 708 
472, 303 



Sheep. 



Average 
price. 



Yalae. 



f2 34 


$1, 283, 195 


2 54 


511, 299 


2 96 


1, 142, 240 


3 51 


238, 536 


3 79 


79, 082 


3 68 


218, «62 


3 47 


5, 890, 967 


3 99 


476, 199 


3 10 


4, 609, 238 


3 46 


77, 916 


3 65 


627, 880 


2 62 


I, 25C. 919 


1 37 


669, 040 


1 76 


207, 048 


1 49 


793, 495 


1 76 


172, 394 


1 47 


505, 570 


1 52 


428, 242 


1 68 


203, 673 


1 95 


14, 738, 999 


1 64 


369, 033 


1 79 


1, 137, 649 
1, 421, 993 


2 23 


2 66 


2, 529, 024 


2 50 
2 69 


12. 250, 088 
6, 359, 628 


2 38 


2, 670, 793 


2 41 


2, 634, 373 


2 19 


2, 809, 654 


2 56 


699, 132 


2 48 


1,171,311 



Number. 



71,416 
54,404 
74, 115 

81, 701 
14, 840 
62, 406 
736, 796 
206, 165 
L 114, 536 
44. 431 
309, 142 
795, 687 
1, 432, 509 
567, 181 
1, 597, 937 
307, 328 
1, 351, 162 
1, 224, 388 
563, 874 
2, 233, 081 

1, 659, 181 

2, 021, 568 
416, 133 

2, 052, 665 
2, 467, 128 

849, 174 
2, 801, 211 
4, 090, 681 
1, 066, 934 

431. 902 
4, 800, 998 



Hogs. 



Average 
price. 



$8 79 


$627,747 


10 13 


551, 113 


8 36 


619, 601 
1, 014, 726 


12 42 


11 24 

9 92 


166, 802 
619, 068 


8 53 


6, 284, 870 


9 70 


1, 999, 801 


8 49 


9, 462, 411 


6 20 


364, 334 


6 29 


1, 944, 503 


4 30 


3, 421, 454 


4 04 


5, 787, 330 


4 14 


2, 348, 129 


3 46 


5, 528, 862 


2 72 


835, 932 


3 39 


4, 580, 405 


3 25 


3, 979, 261 


3 33 


1, 877, 700 


3 64 
3 36 


8, 128, 415 
5, 574, 848 


4 02 


8, 126, 703 


4 18 


1, 739, 436 


4 73 


9, 709, 105 


5 39 


13, 297, 820 
5, 154, 466 


6 "07 


5 63 


15, 770, 818 


5 24 


21, 435, ICS 


5 92 


6, 316, 249 


5 24 


2, 263, 106 
26,741,559 


5 57 
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PRICE. OF BEEVES IN CHICAGO. PLATE 1 




, '876 


1877 


1878 


1879 


1880 


r88i 


188a 


1883 


I884 
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Tahle showing the estimated number of animals onfarmSj ^o. — Continued. 





Sheep. 


Hogs. 


States and Territories. 
















JTumber. 




Value. 


Number. 


A-verage 


Value. 




price. 






price. 




1, OOo, O^o 


$1 79 






$4 02 


710, alXi 




838, 143 


1 93 


1, 617, 616 


2, 208, 911 


6 19 


13, 673, 159 




373, 894 


2 11 


788, 916 


1, 679, 200 


6 25 


10, 495, 000 




5, 892, 911 


1 89 


11, 137, 602 


978, 665 


5 80 


5, 676, 257 


Oregon ■ ■ * • • 


2, 519, 950 


1 61 


4, 057, 120 


187, 843 


3 76 


706, 290 




423, 885 


1 92 


813, 859 


14, 256 


6 73 


95, 943 




1, 185, 942 


1 86 


2, 205, 852 


14, 193 


8 93 


126, 743 




853, 335 


1 90 


1, 621, 337 


9, 853 


6 30 


62, 074 




183, 820 


2 39 


439, 330 


177, 990 


5 78 


1, 028, 782 




191, 250 


2 30 


439, 875 


26, 762 


9 00 


240, 858 




625, 000 


2 46 


1, 537, 500 


19, 298 


9 80 


189, 120 




5, 410, 944 


1 64 


8, 873, 948 


24, 988 


7 10 


177, 415 




620, 730 


2 12 


1,315, 948 


26, 242 


9 28 


243, 526 




533. 871 


2 38 


1, 270, 623 


63, 599 


7 70 


^489, 712 




609, 960 


2 08 


1, 268, 717 


















50, 360, 243 


2 14 


107, 960, 650 


45, 142, 657 


5 02 


226, 401, 683 



The returns of farm animals are made in January of each year, in 
which average prices by counties are returned, and changes in num- 
bers by carefully estimated percentages, whict are consolidated into 
aggregates of numbers and averages of prices for each State and Ter- 
ritory. 

For prices and numbers, as returned in January, 1886, see tables in 
connection with the crops of 1885, at the close of this report. 

MAEKET PEICES OF CATTLE. 

Prices of beeves in Chicago. 

The price of beef cattle reached the highest point in 1882, when, on 
the 1st of June, in Chicago, "extra beeves'' sold at from $9.15 to $9.40 
per cental of live weight, and choice'' were quoted at $8.65 *to $8.90. 
On January 1, 1879, when the upward course of meat values began, the 
figures for the same grades were, respectively, $4.60 to $5.00 and $4.10 
to $4.35. 

The following table presents the record of prices on the 1st day ol 
January, for the last eleven years : 



Years. 


Extra. 


Choioe. 


Gk>od. 


Medinm. 






$5 25 to $5 75 
5 00 5 60 
4 50 4 90 
4 10 4 35 
4 60 4 75 

4 85 5 40 

5 85 6 35 

5 80 6 10 

6 30 6 40 
6 25 6 60 
4 30 6 00 


$4 50 to $5 10 
4 50 4 80 
4 00 4 40 
3 60 4 00 


$4 00 to $4 50 
3 80 4 40 
3 50 3 85 
3 00 3 50 
*3 50 4 40 
*3 75 4 65 








|5 15 to $5 40 

4 60 5 00 

5 00 5 25 

5 75 6 25 

6 50 6 85 

6 25 6 50 

7 00 7 25 
6 65 6 85 
5 17 5 70 












4 50 5 15 

5 40 5 70 

6 00 6 25 
5 75 6 10 
8 85 4 55 




4 40 5 00 

4 50 5 00 

5 00 5 60 
3 60 4 15 











* Good to mediam inoliides two grades. 



The price on January 1, 1884, was higher than at the beginning of any 
)ther year in the series. There was little variation during 1884, the 
extremes being $7.50 in February and $6.60 in May for "extra.^^ 
24 AG— '85 
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Price of Chicago heeves, 1885. 



Months. 


Extra. 


Choice. 


Good. 


Medium. 






$6 65 to $6 85 


|G 25 to $6 60 


$5 75 to $6 10 


$5 00 to $5 50 






C 50 


6 60 


6 00 


6 40 


5 40 


5 90 


4 35 


5 25 






5 75 


6 ZO 




5 75 


4 75 


5 25 


4 25 


5 00 






5 00 


5 75 


4 75 


5 00 


4 75 


5 00 


4 25 


4 75 


May 




5 40 


5 75 


5 50 


5 60 


5 25 


5 40 


4 85 


5 10 






5 75 


5 85 


5 50 


5 65 


5 25 


5 40 


4 90 


5 15 






C 00 


6 20 


5 00 


5 70 


4 80 


5 25 


3 00 


4 25 




-J 


5 25 


5 90 


4 25 


5 50 


4 00 


5 00 


4 00 


4 25 




5 90 


6 00 


5 50 


5 80 


5 00 


5 40 


3 90 


4 75 






5 90 


6 05 


5 30 


5 87i 


5 00 


5 50 


4 00 


4 75 






5 00 


5 80 


5^10 


5 55 


4 20 


5 00 


3 30 


4 00 






5 75 


6 00 


5 35 


5 70 


4 40 


5 20 


3 40 


4 30 



The movement to which these prices refer is as follows : 





Eeceipta. 


Shipments. 








1, 905, 518 
58, 500 
6, 937, 535 
1, 003, 698 
19, 356 


744, 093 
33, 610 
1,797, 416 

260, 277 
18, 582 
























do 





Prices of cattle in Kansat City, 1885. 



Months. 


Katiye cows. 


Native steers. 


NatiYO shippers. 




$2 50 to $3 60 


$3 60 


to $4 25 


$4 35 


to $5 30 




2 50 


3 50 




4 00 


4 70 


5 15 




3 25 


3 75 


4 25 


4 35 


4 32i 


5 10 




2 65 


4 25 


4 10 


4 50 


4 15 


6 05 


3 00 


4 00 


3 50 


4 55 


4 60 


4 85 




3 55 


4 35 


4 40 


4 65 


4 65 


5 17i 




2 50 


4 00 


3 25 


4 90 


5 00 


5 50 




2 25 


4 00 


4 15 


4 25 


4 50 


4 85 




2 00 


3 65 




3 95 


4 25 


5 20 




2 00 


3 00 




2 50 


4 25 


5 75 




2 GO 


2 80 


3 80 


4 30 


4 36 


4 90 




2 25 


3 25 


3 45 


3 85 


3 75 


4 50 



SWINE BREEDING IN AMERICA. 



The swine-breeding industry is a very important branch of American 
agriculture. The numbers in summer are in recent years about 43,000,000 
to 45,000,000, or four-fifths as many as the inhabitants of the United- 
States, and the number annually slaughtered are now about 28,000,000, 
which is less by 1,000,000 or 2,000,000 than four years ago. The expor- 
tation has declined to the extent of 2,000,000 in that time. 

While the numbers are about 80 to 100 of the population iu this 
country, the enumeration in Europe gives only about 15 to 100 of popu- 
lation. This shows how relatively small is the European consumption, 
how easily the supply may become a glut, and how seriously an increase 
of production in those countries may affect the demand for American 
pork. 
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The following table shows the numbers of swine in European coun- 
tries: 



Conntrles. 



Austria 

Hungary , 

Belgium 

Denmark , 

i^rance , 

Germany , 

Great Britain 

Ireland , 

Isle of Man, &o 

Greece 

Italy , 



Toara. 



1880 
1880 
1880 
1881 
1880 
1883 
1884 
1884 
1884 
1875 
1881 



Swine. 



2,721, 
4, 160, 

646, 
527, 
5, 565, 

0, 205, 
2, 584, 

1, 306, 

15, 
179, 
1, 163, 



ConntrieB. 



iN'otlierlands 

Portugal 

Konmania 

Bnssia in Europe. 

Servla 

Spain 

Finland 

Sweden 

Norway 

Switzerland 



Years, 



1882 
1882 
1873 
1877 
1882 
1878 
1880 
1882 
1875 
1876 



Swine. 



40.3, CI 8 
971, 085 
837, 000 
10, 839, 093 
1, 067, 940 
2, 348, 602 
154, 338 
430, 648 
101, 020 
334, 515 



The extraordinary increase of our exportation in the last half of the 
decade from 1871 to 1880 was due to the harvest failures of that period 
in Europe and the uniformly large corn crops of this country. The re- 
sult was a greater aggregate value of exports in five years than in the 
fifty years from 1821 to 1870. The exhibit is as follows : 



Values of exports of hogs and hog^products, ly decades, 1821 to 1881. 



Yean. 


Dollars. 


Years. 


Dollars. 


Years. 


Dollars. 




1. 354. 118 
1, 357. 899 
1, 291, 322 
1,489,051 
1, 832, 679 
1, 892, 429 




2, 621, 537 

2, 629, 403 
2, 110, 020 

3, 236, 470 
2, 991, 288 
3,883,884 
6, 630, 842 
9, 003, 272 
9, 245, 885 
7, 550, 287 




12, 190, 721 
24, 298, 808 
38, 844, 988 
29,498,992 
26,485,043 
17,044,885 
13,563,514 
18, 190,928 
18, 348, 036 
15, 499; 400 






















1845 


1865 






1866 




1, 555, 698 
1,495,830 
1, 493, 629 
1, 315, 245 










1868 


1829 




1869* 










15, 077, 898 


Total 


49, 902, 888 


Total.... 


213, 065, 715 


1831 


1,501,644 
1, 928, 196 




4, 368, 015 
3, 765, 470 
6, 202, 324 
11, 061, 016 
11, 607, 165 




23, 053,413 
45, 974, 672 
62, 062, 889 
60,126,476 
57, 923, 845 










2, 151, 558 
1, 796, 001 
1, 776, 732 
1, 383, 344 
1, 299, 796 
1, 312, 346 
1, 777, 230 
1, 894, 894 


















1836. 

1837 




12,770,548 
12, 467, 029 
9,430.272 
8, 438, 069 
10, 329, 516 




68,608.005 
82, 070. 671 
M, 047, 238 
70, 438, 936 
85, 260, 331 












1879 














Total 


16, 821, 741 


Total 


90, 439, 424 


Total 


651, 364, 976 









* Not inoladins hogs ; liye animals not being separately given. 



In the first twenty years in this long period the advance was slow, 
though the aggregate value in no year fell below $1,000,000. A marked 
acceleration is observed in the latter part of the third decade, followed 
by a temporary retrograde, and that by a few years of larger exporta- 
tion in the fourth. In the last twenty years, however, the development 
of exportation has been phenomenal. 

The average annual exportation for twenty-five years, including hogs 
with pork products, has been 630,000,000 pounds. If 200 pounds be 
taken as the average cured product of a hog, as it is very nearly, the 
average requirement of hogs for exportation has been 2,650,000. The 
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anntial home consumption of pork products during the same period hag 
averaged 3,000,000,000 pounds, as an investigation of the most compre- 
hensive data relating to the subject shows. This makes the average 
production of twenty-five years 3,530,000,000, of which the exportation 
has been 15 per cent. The present consumption, at 70 pounds for each 
inhabitant, is about 4,000,000,000. To avoid error, as to the number 
slaughtered, it should be observed that the average weights of hogs 
slaughtered by farmers is much less than that of the packers. Tlie 
average weight of all swine slaughtered is estimated at about 175. 
pounds. 

In the table of products exported during the last t'wenty-five years 
the fluctuation in prices is remarkable. As a rule, the lower the price 
the larger the quantity exported. 



Quantity of products exported. 



Years 
ended 
June 30— 


Llyehogs. 


Bacon and hams. 


Lard. 


Pork. 


Number. 


Price 

per 
head. 


* Pounds. 


Price 
per 
pound. 


Pounds. 


Price 
per 
pound. 


Ponnds. 


Price 
per 
ponnd. 


1862 

1863 

1864 

1866 

1867 

1870 

1871 

1872 

1876 

1879 

1881 

1882 

1884 

1885 

Total.. 


463 

8, 306 
9,467 
9,199 
1, 400 
951 
3,577 
1, 399 

12,058 
8,770 
56, 110 
99, 720 
158, 581 
64, 979 
68, 044 
65, 107 
29, 284 
75, 129 
83,434 
77, 456 
36,368 
16, 129 
46, 382 
55, 025 


$7 06 

7 13 

10 18 
9 45 
9 12 

16 25 

11 21 

13 19 

15 74 
7 00 
9 77 
7 90 

10 25 

11 38 
9 85 

10 74 
9 13 
9 32 
5 05 
7 39 

14 01 

16 90 
13 53 
10 53 


60, 264. 267 
141, 212, 786 
218, 243, 609 
110, 886, 446 
45, 990, 712 
37, 588, 930 
25, 648, 226 
43, 659, 064 
49, 228, 165 
38, 968, 256 
71, 446, 854 
246, 208, 143 
395, 381, 737 
347, 405, 405 
250, 286, 549 
327, 730, 173 
460, 057, 146 
592, 814, 351 
732, 249, 576 
759, 773, 109 
746, 944, 545 
468, 026, 640 
340, 258, 670 
389, 499, 368 
400, 127, 119 


Cents. 
9.6 
7.3 
8.5 
11.1 
22.9 
16.7 
12.8 
12.5 
15.2 
15.7 
11.4 
8.6 
8.9 
9.6 
11.4 
12.1 
10.8 
&7 
7.0 
6.7 
8.2 
10.0 
11.2 
10.^ 
9.3 


47, 908. 911 
118, 573, 307 
155, 336, 596 
97, 190, 765 
44, 342, 295 
30, 110, 451 
45, 608, 031 
64, 555, 462 
41, 887, 646 
35, 808, 530 
80, 037, 297 
199, 651, 660 
230, 534, 207 
205, 527, 471 
166, 869, 393 
168, 405, 839 
234, 741, 233 
342, 667, 920 
326, 658, 686 
374, 979, 286 
378, 142, 496 
250, 367, 740 
224, 718, 474 
265, 094, 719 
283, 216, 339 


Cents. 
9.9 
8.4 
10.1 
11.6 
20.5 
19.8 
14.5 
14.6 
17.8 
16.6 
13.2 
10.1 
9.2 
9.4 
13.7 
13.3 
10.9 
8.8 
7.0 
7.4 
9.3 
11.6 
11.8 
9.5 
8.0 


31, 297, 400 
61, 820, 400 
65, 570, 400 
63, 519, 400 
41, 710, 200 
30, 056, 788 
27, 374, 877 
28, 690, 138 
24,439,832 
24, 639. 831 
39, 250, 750 
67, 169, 518 
64, 147, 461 
70, 482, 379 
56, 152, 331 
54, 195, 118 
69, 671, 894 
71, 889, 255 
84, 401, 676 
95, 949, 780 
107, 928, 086 
80, 447, 466 
62, 116. 302 
f60, 363, 313 
J71, 649, 365 


Cents. 
8. a 
6.4 
6.6 
9.2 
16.4 
15. S 
13.1 
11.4 
14.2 
13.0 
11.0 
7.2 
7.8 
S.2 
10.1 
10.6 
9.0 
6.8 
6.7 
6.2 
7.7 
9.0 
10.0 
7.9 
7.2 


982,338 




7, 189, 899, 845 




4,412. 934,653 




1, 444, 933, 955 













* Animals not separately ennmerated in 1869. 
t Not including 185,417 pounds of fresh pork, 
t Not including 424,103 pounds of fresh pork. 



THE WHEAT DISTEIBTJTION. 

The wheat crop of 1884 was about five times as large as the crop of 
1850. The production of wheat has increased during this period nearly 
twice as fast as population. It has been stimulated by three prominent 
causes : (1) The possession of large areas of fresh lands, easily brought 
into cultivation 5 (2) the extension of railroad construction; (3) (more 
recently) a period of several years of poor crops in Western Europe. On 
the letnm of accustomed European yields the demand fell off, our ex- 
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portation declined in consequence, the markets were surfeited, prices 
were reduced, and farmers wondered what was the matter with the wheat 
trade. 

The expected has arrived. The prediction has been fulfilled. Wheat 
was in 1885 at the lowest figure in England for one hundred and twenty- 
five jears. Ten years ago the farmers were told, in Department reports, 
that overproduction and low prices were inevitable, unless more promi- 
nence should be given to other crops. Eighteen years ago, in the sta- 
tistical report for October, it was said of the Northwest : " Cattle are 
high in price, horses very high, milk is scarce, and butter sometimes 
unknown, while straw-stacks are burning, and the wheat at the mercy 
of speculators and the railroads, and bringing high prices only under 
the curse of God upon foreign wheat fields, and when foreign nations 
are in danger of famine, and even then but a moiety of the supply comes 
from this country.'^ 

How much ? From 1826 to 1860 the average export in wheat and flour 
was 8,688,012 bushels annually. For eight years after that date, under 
the stimulus of the premium on gold, the average rose to 36,569,986 
bushels. Then the deficient European harvests of later years gave ex- 
cuse for enlarged breadth of our wheat fields, till the exportation reached 
186,321,214 bushels in 1880-'81, the largest yearns shipment, followed in 
the last four years by a greatly reduced movement, an average reduc- 
tion of 68,000,000 bushels, and the demoralization of prices, farmers still 
enlarging the area of wheat, heedless of the warning from Europe. 

The main factor in recent heavy exportation has been a series of par- 
tial crop failures in Western Europe. When a period of larger yield 
came, it ushered in an era of reduced importation. There are two pos- 
sible avenues of relief to our grain-growers : a famine in Europe, or a 
reduction of acreage. If they wait for the former low prices may con- 
tinue some years longer. 

The exportation of eight years past, 1,118,288,472 bushels, is nearly 
the same as for the entire fifty-one preceding years, which equaled 
1,135,198,673 bushels, and yet, so variable is the demand, that the annual 
shipments have differed 90,000,000 bushels in two years. The effect of 
this uncertainty is disastrous to all calculations of price and profit j it 
is anomalous, in producing high prices for some of our heaviest crops 
and low prices for some of the worst yieldai on record. 

Eight years jago, as a result of careful and repeated investigation and 
analysis of local distribution, the estimated average consumption was 
fixed at 4f bushels per annum. The amount used for seed was also 
obtained by investigation by counties, and added to the consumption for 
bread. A third element in the distribution was the quantity exported. 
These three items made an aggregate only 10,000,000 bushels less than 
the estimate of the year 1877. It is a bold test of the accuracy of these 
data concerning distribution, as also of the verity of our annual esti- 
mates of production, to apply the same methods and ratios to the com- 
parison of production and distribution of the subsequent years of the 
period. It can scarcely be possible that error, if one exists, either in 
the rate of consumption, or the annual estimate of production, will fail 
to discover itself in eight years, if indeed it should not be apparent in a 
single year. The estimates are made in advance of the distribution, and 
without any knowledge of what the exportation will be, and by methods 
entirely disconnected with the facts of distribution. 

The following table shows how the movement of wheat tallies with 
xto assumed production, the food supply being calculated at the above 
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rate, except for the year 1881, when a fourth of a bushel was deducted 
for lessened consumption under scarcity and high prices : 



Years. 


Prodnction. 


For food. 


For seed. 


Expprtation. 


Total distriLu- 
tion. 


1877* 

1878 

1880 

1881 

1882 

1883 

1884 


JSusheli. 
364,104,146 
420, 122, 400 
460, 479, 605 
498, 549, 868 
383, 280, 090 
504, 185, 470 
421, 080, 160 
512, 763, 900 


Bwihelt. 
223,302,383 
228, 877, 978 
236, 182, 103 
242, 086,655 
235,249,812 
255, 600, 000 
259,500,000 
265,000,000 


JBushelt. 
40, 013, 308 
48, 162, 840 
63, 145, 076 
56, 563, 530 
55, 215, 573 
52, 770, 812 
54, 683, 389 
55, 266, 239 


Bushels. 
90, 167, 959 
147, 687, 649 
180, 304, 180 
186, 321. 214 
121, 892, 389 
147, 811, 318 
111,534,182 
132, 570, 367 


Bushels. 
354, 383, 050 

424, 728, 467 
469, G31. 359 
484, 971, 399 
412,357,774 
456, 081, 628 

425, 717, 571 
452, 836, 006 


3, 563, 661, 539 


1,845,698,931 


416,720,267 


1, 118. 289, 256 


3, 480, 708, 454 


445,457,692. 


348.212,309 


S2, OBO, 034 


189,786,157 


435,088,557 



* It vlionld be understood that the exportation figures here given are those of 1877**78, from Jnly 
h 30, 1878, these exports being derived almost entirely from the crop harvested in 1877. 

So irlth other yeaxs. Inexperienced handlers of these figures jfrequently confuse these facts. For 
Ixwtanoe, It has been repeatedly stated that 186,321,214 bnshels was the quantity exported from the 
Terr small crop of 1881, 383,280,090 bushels, when, in fact, the export from that crop was 121,892,38« 
bosbels, a rednotion of 60,000, 000 bushels. 

The total distribution of eight years on this basis is only 83,000,000 
less than the aggregate of the annual estimates for the same period. 
The miaimum surplus on hand at the end of a crop year, visible and in- 
visible, is rarely less than 50,000,000, and the maximum is seldom much 
over 100,000,000. The surplus in 1885 is much laiger than that on hand 
at the commencement of the period in 1877, probably as much as 
100,000,000, or 50,000,000 more than at the beginning of the period of 
eight years, accounting for all of the difference between production and 
distribution except 33,000,000 bushels, a barely sufBcient allowance for 
losses by fire, shipwreck, and a small amount fed or used in manufactures. 
If consumption, therefore, requires a barrel of flour per annum to each 
inhabitant, as an average, though the quantity varies in different parts of 
the country, there is not a bushel of excess in these estimates of produc- 
tion. ISot a bushel is allowed for spirits or other manufacturing uses, 
or for feeding of domestic animals. The estimates are therefore con- 
servative, too low rather than too high,- and any lower estimates would 
utterly fail to account for the facts of distribution. 

PRODUCTION AND EXPORTATION. 

The production of ten years, 1870 to 1879, inclusive, averaged 312,- 
152,728 bushels, including flour as wheat. The increase was abnor- 
mally rapid daring this period, under the pressure of the exceptional 
European demand of its later years. The average annual exportation 
was 84,592,377 bushels, the last year of the period showing nearly 
double the annual average for the ten years. During the succeeding 
five years, 1880 to 1884, inclusive, the average exportation was larger 
by 48.6 per cent,, the volume reaching the high figure of 140,025,954 
bushels. The production for this period averages 463,973,098 bushels. 
The accompanying diagram illustrates this great advance. 

EFFECT OF PRODUCT ON PRICE. 

Diagram IV illustrates the operation of the law of supply and de- 
mand, by comparing the yield per acre (which represents substantially 
the supply) with the farm value per bushel of the crop of each year 
from 1880 to 1885, inclusive. It is curious as well as suggestive. As 
the supply is increased the price falls, with prompt obedience to the 
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Average Annual Production, 1870-79, Average Annual Production, i880'84i 

312,152,728 bushels- 463,973,098 bushels. 
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EFFECT OF QUANTITY UPON PRICES. PLATE IV. 


1880 1881 I8b2 1883 1884 i8b5 
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change in quantity. A glance at the diagram shows clearly this fact, 
in the case of wheat very strikingly, as a very low yield is instantly re- 
sponded to by a high valuation. But there is a crossing of lines and 
twisting of figures for two or throe years past that demand explana- 
tion. It is due to the fact that the changes in the world's supply, in 
the great international wheat pool, do not correspond with the annual 
variations of our crops. Thus our crop of 1885 was very small, while 
the aggregate supply of the world was large. ]S"o such irregularities 
occur with corn or oats, because the foreign demand is small and for- 
eign competition almost inoperative. We make our own prices for corn 
and oats, while Liverpool has much to do with the price of wheat 
The figures on which the diagram is based are as follows : 







Com. 


Wheat. 


OaU. 




Years. 


Yield per 
acre. ! 


Ph 


Yield per 
acre. 




Yield per 
acre. 


Price per 
bushel. 


1880 


27.6 
18.6 
21.6 
22.7 
2^.S 
26.5 


39.6 
63.6 
48.4 
42.4 
35.7 
38.0 


13.1 
10.2. 
13.6 
11.6 
13.0 
10.4 


95.1 
119.3 
88.2 
91.0 
64.5 
77.1 


25.8 
24.7 




1881 


36.0 
46.4 


1882 


26.4 
28.1 
27.4 


37.5 


1883 


33.0 


1884 


28.0 


1885 , 


27.2 


28.0 







INCREASE OF WHEAT YIELD. 

The following statement is from a letter of the Statistician to Prof. J. P. 
Roberts, of Cornell University, in response to inquiries on this subject: 

In response to your inquiries I may give a few facts tending to show tlie increase 
of rate of yield of wheat, the principal food-grain of countries of high civilization, as 
the result of progressive and scientific agriculture. It is a very significant fact that 
the countries of high natural fertility of virgin soils show the lowest rates of yield, 
while the soils of countries, long cultivated under systematic and enlightened meth- 
ods, give much higher returns. Thus in Australasia the rate of yield is about 12 
bushels per acre, as in this country. In India the average is about 9 bushels. 

Coming to Europe, the average of Eussia may be said to be 6 to 7 bushels, produced 
by careless cultivation in the rich soils of the black-earth belt and in other sections. 
The average of the vaUey of the Danube differs little from the average yield of this 
country. The average of Portugal is usually placed at about 13 bushels. 

In 1873, when a series of good wheat seasons had been enjoyed in Europe, an inter- 
national statistical commission fixed upon the following average rates of yield for 
those countries of Europe that furnished statisical data to determine them : 



Great Britain 29.9 

Saxe-Altenburg 28.7 

Belgium 27.9 

Saxony 27. 0 

Holland 24.8 

Norway 23. 3 

Denmark 19.5 

Finland 17.8 



Saxe-Weimar 17.8 

France 17.1 

Baden 16.9 

Wurtemberg 16.6 

Eouraania 13.8 

Portugal 13.2 

Hungary 12.6 



In the thirteenth century, according to J. E. Thorold Rogers, the rate of yield, 
while variable and not accurately (determined, was not thought to exceed a qnftrter 
of 8 bushels. Arthur Young, in 1770, made the average in England 23 bnshels per 
acre, and Sir James Caird, in 1850, 26^ bushels. Though the yield is given in the 
above table of the commission at 29.9 bushels. Sir James Caird, in 1868, thought 28 
bushels near the real average. There was a large yield for several years afterward, 
but after 1873 there was a period of low yield, scarcely equal to the averase of Ire- 
land, 24 bushels. 

In France, according to Alexander Morean de Jonnes, in his StaUstique de VAgri- 
culture of France, the average yield was 8 hectoliters per hectare, or a little more 
than 9 bushels per acre. In 1873, over 11 bushels; in 1840, 14 bushels. It maybe 
assomed that fEe yield per aore in France ie now very nearly doable the rate two 
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hundred years ago. It is not mncli over half a century since the average rate of France 
passed the present yield in this country. 

Evidence from Russia is not very explicit^ though its tenor is favorahle to gradual 
increase of rate of yield. It has conditions much like our own, large areas of new 
and cheap lands, which tend to prevent rapid change of rate, while the elements of 
improvement are in active movement locally. As to this country, the average has 
not materially increased for the whole area, because that area is geographically 
changing. It is shifting from east to west and to northwest, taking in fresh prairie 
lands and giving up to grass and other crops a part of the more eastern acreage. Yet, 
on the whole, it is not so much abandonment of older areas as the taking up of west- 
ern lands in the increase of breadth. This change perpetuates substantially the 
original conditions, and keeps the average nearly the same, viz, about 12 bushels per 
acre for a series of years throughout the entire breadth in wheat. 

I find no evidence that the yield is decreasing in this country. In a given field in 
the spring- wheat region, the rate will increase for a year or two after breaking, then 
begin to decline, not from soil exhaustion, but from preoocupation of the soil with 
weeds. Yet there is evidence that the rate of yield is increasing in Western New York, 
Southern Michigan,, and the wheat counties of Ohio, Indiana, and Illinois, and in 
Maryland, where some semblance of rotation exists and cultivation has some pretense 
of a scientific basis. In those regions the average is already about the same as in 
France, and is 20 to 50 per cent, higher than the general average. In 1879 the areas 
above mentioned averaged about 18 bushels per acre, while spring wheat, grown year 
after year amid weeds and without any real cultivation of the soil, only produced 11 
bushels per acre. 

THE POTATOES OF THE WORLD. 

The importance of potatoes as an article of food, and the relation of 
their production as well as their consumption to grain production, make 
it all the more desirable to treat of the statistics of this farm product, 
since, on account of the present excellent means of transportation, it is 
beginning to be a considerable factor in international commerce. As 
may be seen in the following table, the import of potatoes is already a 
large item in the food supply of England, of Switzerland, and of the 
United States. On the other hand, the export from Germany and 
France is always quite large, and of late years rapidly on the increase. 

This table is given on the authority of the eminent statistician, Dr. 
F. X. Yon Neumann -Spallart : 





Average of past years. 




Becent product. 


Countries. 




Millions 


Years. 




Millions 




Metric tons. 


of hec- 




Metric tons. 


of hec- 






toliters. 






toliters. 




21, 8G3, 000 


252. 75 


1881 


25, 491, 022 


294.7 




12, 110, 000 


140. 00 


1881 


14, 732, 420 


170.3 




11, 295, 948 


130. 59 


1882 


9, 687, 654 


112.0 




7, 208, 910 


83. 34 


1882 


7, 452, 407 


86.2 




4, 593, 910 


53. 11 


1882 


5, 211, 668 


60.2 




3, 589, 750 


41. 50 






65.2 




2, 772, 325 


32. 05 


i878 


^ 5, 638, 800 




2, 279, 600 


26. 35 


1881 


2, 204, 200 ■ 


25.4 




1, 681, 314 


19. 42 


1882 


3, 694, 714 


42.7 




1, 606, 000 


18. 57 


1882 


1, 580, 000 


13.7 




1, 585, 200 


18. 33 


(?) 


1, 585, 200 


18.3 


1, 491, 641 


17. 24 


1881 


1, 973, 650 


22.8 




704, 988 


8. 14 


1876-'81 


704, 362 


8.1 


Finland „ 


630, 412 


7. 29 


1875 


618, 698 


7.1 


380, 600 


4. 40? 


1881 


388, 103 


4.5 


Denmark 


362, 309 


4. 19 


1881 


361, 832 


4.1 




292, 967 


3. 39 


1881 


370, 598 


4.3 




280, 692 


3. 24 




280,692 


. 3.2 




74, 729, 566 


863. 90 




81, 976, 020 


942.8 







Note.— 1 metric ton=2, 204.6 pounds. 1 hectoliter=2. 8375 bnshels. 



According to the figures for areas in potato culture, the latter has of 
late years been considerably expanded in almost all countries. 
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AGEICULTUEAL EXPORTS AND IMPORTS. 

A BALANCE-SHEET. 
Exports of the products of domestic agriculture, 1884 and 1885. 



Articles. 



1884. 



Quantities. 



Value. 



1885. 



Quantities. 



Value. 



Animals, living : 

Cattle number.. 

Hogs do.. 

Horses do 

Mules - do. 

Sheep do 

All other, and fowls 

Animal matter -. 

Bones, hoofs, horns, and hom-tipB, strips, 
and waste 

C asings for sausages 



190, 518 
46, 382 
2,721 
3,742 

273, 874 



Eegs dozen.. 

Glue pounds.. 

G-rea8e, erease- scraps, and all soap-stock.. 

Hair, and manufactures of 

Hides and skins, other than Airs 

Honey 

Oik: 

Lard gallons.. 

Other animal do 

Provisions (comprising meat and dairy 
prodnots) : 

Meat products- 
Beef products — 

Beef, canned 

Beef, fresh pounds.. 

Beef, salted or pickled do 

Beef, other cured do 

Tallow do 

Mutton « do. 

Oleomargarine — 

Imitation butter do 

The oil do 

Pork products — 

Bacon do.... 

Hams do 

Pork, fresh do 

Pork, salted or cured do 

Lard do 

Poultry and game do 

All other meat products 

Dairy products — 

Butter pounds.. 

Cheese do 

MUk : 

"Wax, bees' pounds.. 

Wool, raw ,do 

Total value of animals and animal mat- 
ter 



1,484 
!,313 



Bread and breadstuffs : 

Barley ..bushels.. 

Bread and biscuit .pounds . . 

Indian com bushels.. 

Indian-corn meal barrels.. 

Oats bushels.. 

Oatmeal pounds. . 

Rye bushels.. 

Rye flour barrels. . 

Wheat : bushels.. 

Wheat flour barrels. . 

All other breadstuffs and preparations of, 
used as food 



712, 696 
169, 486 



120, 784, 064 
42, 379, 911 
641, 163 
63, 091, 103 
2,932, 855 

1, 537, 682 
37, 785, 159 

341,579,410 
47, 919, 958 
185, 417 
60, 363, 313 

265. 094, 719 



20, 627, 374 
112, 869, 575 



51,748 
10, 393 



$17, 855, 495 
627, 480 
424, 317 
490, 809 
850, 146 
45, 282 



199, 242 
499, 134 
62, 759 
36, 386 
715, 650 
640. 039 
1,304,329 
68, 764 

504, 218 
150, 118 



3, 173, 767 
11, 987, 331 

3, 202, 275 

67, 758 
4, 793, 375 
282, 087 

171, 119 

4, 671, 243 

33, 797, 430 

5, 887, 415 

13, 057 
4, 749, 658 
25, 305, 953 
24,336 
609, 492 

3, 750, 771 
11, 663, 713 
203, 008 
16, 042 
3, 073 



135, 890 
55, 025 
1,947 
1, 028 

234, 509 



240, 768 
235, 575 



916, 157 
106, 793 



115, 780, 830 
48, 143, 711 
572, 427 
50, 4B1, 719 
3, 355, 660 

761, 938 
37, 120, 217 

345, 924, 217 
54, 202, 902 
424, 103 
71, 649, 365 

283, 216, 339 



21, 683, 148 
111, 992, 990 



30, 877 
88, 006 



$12, 906, 690 
579, 183 
377, 692 
127, 580 
512, 568 
63, 368 



157, 973 
642, 364 
51, 832 
34, 988 
7:2, 855 
571, 290 
1, 822, 058 
224, 212 

555, 426 
75,836 



4, 214, 791 
11, 199, 481 
3, 619, 145 
73, 895 
3, 322, 476 
324, 099 

92, 779 
4, 358, 853 

31, 053, 174 
6, 030, 774 
26, 807 
5, 177, 136 
22, 595, 219 
33,644 
900, 844 

3, 643, 646 
10,444, 409 
221, 284 
9, 758 
16, 739 



138, 847, 971 



126, 774, 868 



724, 955 
17, 580, 740 
45, 247, 490 
252, 779 
1, 760, 376 
27, 256, 427 
6, 220, 206 
4, 564 
70, 349, 012 
9, 152, 260 




629, 130 
16, 471, 972 
51, 834, 416 
260, 510 
4, 191, 692 
36, 205, 413 
2, 950, 558 
3, 972 
84, 653, 714 
10, 648, 145 



846, 119 



346, 302 
702, 027' 
28, 003, 863 
816, 459 
1,589, 640 

1, 036, Oil 

2, 000, 294 

15, 937 
72, 933, 097 
52, 146, 336 

780, 855 



Total value of bread and breadstuffs. 



162, 544, 715 



160, 370. 821 
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Exports of the products of domestic agriculture, 1884 and 1885 — Continued. 



ArticleB. 



1884. 



Qnantlties. Yalne. 



1885, 



Quantities. Value. 



Cotton and eotton-^eed oil : 

Cotton- 
Sea Inland pounds. . 

Other unmanufactured do — 

Cotton-seed oil gallons.. 

Total value of cotton and ootton-seed oil 

Hiscellaneous: 

Broom com....* i, * 

Fruits: 

Apples, dried pounds • . 

Apples, green or ripe . oarrdA. . 

Fruits, preserved— 

Canned 

Other 

All other, green^ ripe, or dried 

Hay tons.. 

Hops pounds.. 

Oil cake and oll-oake meal..... do,... 

OUs: 

Linseed..* gallons.. 

Other vegetable — « • 

Bice pounds.. 

Seeds : 

Clover do...' 

Cotton do — 

Timothy do — 

All other 

Sugar and molasses : 

Molasses and sirup . gallons . . 

Sugar, brown , . .pounds . . 

, Tobacco : 

Leaf do.,.. 

Stems and trimmings do ... . 

Vegetables : 

Onions « bushels.. 

Peas and beans do.,.. 

Potatoes do.... 

Vegetables, canned 

All other, including picklea 

Wine: 

In bottles dozen.. 

Not in bottles gallons.. 

All other agricultural products 



3, 598, 866 
1, 858, 973, 664 
3, 005, 946 



Total value of mlicoUaneous products. 



BECAFITULATIOV. 

Total value of animals and animal matter . 

Total value of bread and breadstuffs 

Total value of cotton and cotton-seed oil. . 
Total value of miscellaneous products 

Total agricultural exports 

Total exports 



$1, 160, 673 
195, 854, 531 
1, 570, 871 



6, 764, 033 
1, 884, 895, 439 
6, 364, 279 



198, 586, 075 



5, 558, 746 
105, 400 



10, 908 
13, 516, 643 
524, 847, 331 

72,221 



]63, 519 

27,404,737' 
5, 674, 560 
6, 836, 394 



5, 006, 005 
202, 097 

192, 130, 820 
15, 026, 887 

69, 494 
201, 106 
55i, 613 



5, 463 
83, 951 



163, 444 

394, 350 
422, 447 

495. 143 
63, 361 
381, 117 
309, 781 
3, 205, 211 
7, 115, 153 

47.608 
37,040 
9,870 

2, 730, 815 
65, 073 
370, 411 
311, 084 



14, 665 

17, 405, 234 
360, 526 

59, 682 
409, 074 
374, 588 
155, 365 
114, 470 

28, 923 
65, 309 
277, 752 



18, 416, 573 
668,887 



11, 142 
7, 055, 280 
408, 664, 241 

62,660 



168,827 

17, 667, 925 
11, 046, 985 
3,830,737 



6,740,859 
161, 890 

219.231,207 
11, 262,439 

77, 103 
271,044 
389,868 



7'J 733 



36, 336, 657 



138, 847, 971 
162, 544, 715 
198, 586, 075 
36, 336, 557 



536, 315, 318 
724, 964, 852 



Per oont of agricultural matter . 



74 
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Articles. 



Sngar and molassos: 

Sugar 

• Molasses 

Total sugar and molasses. 

Tea, coffee, and cocoa : 

Tea 

Coffee.., 

Cocoa 

Total tea, coffee, and cocoa, 

Animals and tlielr products: 

Cattle 

Horses , 

Sheep , , 

All other and fowls , 

Bristles , 

IButter , 

Cheese , 

Eggs 

Hair 

Hides.... 

Meats — 

Preserved, &c 

All other , 

MUk 

Oil, animal 

"Wools 

Total animals and their prodaotg 

Miscellaneous : 
Breadstuffs : 

Barley , 

Indian com 

Oats 

Oatmeal , 

Kye 

wheat 

Wheat flour 

All other breadstuffs and 



Value. 



$72, 519, 514 
4, 199, 296 



preparations of, used as 
id, n. e, s 



t00( 

Cotton 

Farinaceous substances, &c., n. 
e,B , 



76, 718,810 



14,047,583 
46,723,318 
1, 332, 390 



62, 103, 291 



2, 313, 613 
3, 292, 207 
897, 739 
.280, 123 
926, 749 
34, 961 
904, 587 
2, 476, 672 
1, 800, 093 
20, 586, 443 

250, 434 
249, 984 
330, 581 
447 

8, 879, 923 



43,284.646 



6, 522, 092 
4, 002 
13, 707 
51,028 
181, 949 
170, 290 
4, 750 



146, 234 
954, 700 

595, 456 



Articles. 



Miscellaneous: 

Flftz, hemp, jute, d:o. (unmanufac 
tured)— 

Flax 

Hemp, and all substitutes, . . 

Jute 

i^isal-grass and other vegeta' 

ble substances 

• Fruits and nuts 

Hay 

Hops 

Malt, barley 

OilsLvogetable: 

Fixed or expressed— 

Olive 

Other.. 

Yolatlle or essential 

nice 

Seed 

Spices: 

Grround p 

TJnground — 

jN'utmegs 

Pepper * 

All other 

Tobacco: 
Leaf- 
Suitable for wrappers . . . 
All other 

Vegetables : 

Beans and peas 

Potatoes 

Pickles and sauces 

All other— 

In their natural state or 

in salt or brine 

Prepared or preserved . . 

Wines : 

Champagne and other spark- 
ling 

Still winos^ 

In casks 

In bottles... 

Total miscellaneous 



Value. 



$1,712, 99 i 
4, 938, 342 

H, 082, 447 

2, 628,715 
16, 705, 57 1 

I, B17, 840 
433, 700 
267, 926 



547, 017 
1, 543, 550 

917, 241 
2, 596,418 
4, 496, 809 

164, 080 

451, 203 
1,209,367 
828, 026 



27, 314 
6, 274, 674 

■ 252, 395 
255, 600 
810, 907 



580. 250 
442, 870 



2,834, 816 

2, 241, 682 
1, 199, 205 



67, 105,228 



XIECAPITULATION. 



Sugar and molasses • $76, 718, 810 

Tea, coffee, and eocoa 62, 103, 201 

Animals and their products , 43, 284, 646 

Miscellaneous , , 67, 105, 228 



Total imports of agricultural products 249, 21 1, 975 



The total exports of agricultural products in the last fiscal year were 
valued at the port of exportation at $530,172,835, and the imports of 
products of agriculture were valued, at foreign ports, at $249,211,975, 
a nominal difference of $280,960,860 to the credit of the United States. 
To the foreign valuation, and certain but indefinite undervaluations, 
must be added the increased cost by reason of transportation and com- 
missions, so that the real balance in our favor can scarcely be more than 
$200,000,000. 

It is seen that, with the exception of vegetable fibers, both exports 
and imports consist of human food and beverages and feed of domestic 
animals or inedible animal products. Taking from exports cotton and 
a few articles neither edible nor potable, say $205,000,000 in value, and 
from the imports vegetable fibers and other articles valued at $15,000,000, 
there is left the value of $325,000,000 of exports and nearly $235,000,000 
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of imports, leaving a difference of only $90,000,000 in our favor, j^fter 
foreign freight bills are paid and undervaluation deficiencies settled, 
there could not remain to the credit of the nation on the exchange of 
animal and food products a sum equal to $1 for each inhabitant. 

If we take all exports, cotton included, reducing them to their value 
on the farm, and add to the cost of imports ocean transportation and 
the expenses of internal distribution, we shall find that the net result 
of our large exportation of agricultural products is the means of liqui- 
dation of charges for imports of products of agriculture^ an increase in 
railroad earnings, and very little else. In brief, the agriculture of this 
country is able to prodpce enough to supply its wants, directly or by 
exchange, as does nearly every other country in the world. 

The worst aspect of this exchange is an overproduction of some prod- 
ucts, wheat especially, at low prices, and an underproduction of others, 
sugar, for instance, and the expenditure of the proceeds of low-priced 
wheat in the purchase of high-priced sugar. 

Diagram Y shows the proportions of this export trade according to 
the official figures, without allowance for undervaluations or cost of 
transportation to this country, and therefore in a much more favorable 
light than these modifying considerations throw upon it. 

WAGES OF FAEM LABOE. 

In 1866 an investigation was made to ascertain the prevailing remu- 
neration of farm labor, whether employed by the year, the season, or 
during the hay or wheat harvest. The payment is reckoned by the 
month for the longer periods and. by the day for harvest work. Two 
usages prevail : payment wholly in cash, the laborer in one case pro- 
viding his own board and lodging, and in the other receiving board as 
part of his compensation. The difference in the rate represents the 
assumed value of board, and differs according to the cost of living, 
being less in the West than in the East, and still less, in the South. 

In the South the wages system is less prominent, though everywhere 
in use. The change from involuntary servitude in a large class of labor 
was naturally, and perhaps necessarily, attended with too much uncer- 
tainty, too wide a range of efficiency and value, for the cash wages 
plan 5 hence a system of share contracts was introduced, which still 
prevails to a considerable extent. 

It was found, in 1866, that the average for white labor was $28 per 
month, and $16.60 with board, this wide difference being caused by the 
high prices prevailing for food products, and especially for other ex- 
penses of living. An accepted estimate of thirty years before made $9 
per month with board the average cost of farm labor. An advance 
of 70 per cent, is thus indicated, much the larger part of it between 
1861 and 1866. But this high rate was not to be fully maintained, as 
currency depreciated in value as prices fell and normal conditions re- 
turned. 

In 1869 the rate for labor paid fiilly in cash was $25.13, a reduction 
having occurred in the West, some decline in the East, while in the 
South an advance had resulted from increasing efficiency in labor and 
rising confidence in its reliability. In 1875 a further decline had oc- 
curred ; the reduction in six years being from $32.08 to $28.96 in the 
East, from $28.02 to $26.02 in the Middle States, and from $27.01 to 
$23.60 in the West. The average rate with board was $12.41, which is 
only $3.09 less than in 1866. The differenoe was therefore more in the 
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REPORT OF THE STATISTICIAN. 



381 



reduced allowance for board than in the additional cash allowance, and 
the reduction, though material, was less than it seemed. 

In the following period of cumulative effect of the depression, culmi- 
nating in 1879, there was much labor unemployed, an excess of rural 
laborers, an abnormal reduction of wages, from which a gradual recov- 
ery resulted, which in 1882 had raised the rate nearly to the level of 
1875, quite up to it in the Western States. The following statement 
shows by sections the cash rates where board is not furnished, showing ^ 
the gradual decline of inflated values of the speculative period, the 
undue depression of the era of panic, and the ultimate recovery in 1882, 
with the changes indicated by the present returns of the 1st of May, 
1885: 



Section. 


'l885. 


1882. 


1879. 


1875. 


1869. 


1866. 




$25 30 
23 19 
14 27 
22 26 
38 75 


$26 61 

22 24 
15 30 

23 63 
38 25 


$20 21 

19 69 
13 31 

20 38 
41 00 


$28 96 
26 02 
16 22 
23 60 
44 50 


$32 08 
28 02 
17 21 
27 01 
46 38 


$33 30 
30 07 
16 00 
28 91 
35 75 













Thus during twenty years past wages were higher in 1866 than at the 
date of any other inquiry, except on the Pacific coast and in the South. 
The decline continued to 1879, and amounted to 39 per cent, in the 
Eastern States, 35 in the Middle States, 30 in the Western States, and 
17 in the Southern States. Wages have been best sustained in Cali- 
fornia, being now higher than iu 1866. Comparing the rates of the 
present day with those of 1875, the decline is least in the West, being 
there less than 6 per cent., 11 in the Middle States, 12 in the South, and 
13 in the Eastern States and California. 



WAGES PER MONTH BY THE YEAR. 



This statement gives the result of the present investigation, in con- 
nection with those of five prior inquiries, at intervals from 1866 to 1886: 



1885. 


1882. 


1879. • 


1875. 


1869. 


1866. 
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1 








1 


1 




1 




board. 


1 


t 
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1 
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,o 
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o 




o 




o 




out 


o 


o 


o 


-t» 
53 
O 


o 








o 






















a 
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Diagram YI presents, in a striking way, the changes of an eventM 
period of twenty years, first from the inflated values of the ante-resump- 
tion period to the lower wages of the years of commercial and manufact- 
uring depression, and the subsequent rise from 1879, The figure repre- 
sents a depression at that date which appears as a slough of despond 
into which all sections fell, surely, if not to equal depths. The eastern 
or manufacturing section suffered a lower fall, because labor was di- 
verted there from the artisan to the agricultural class, which ultimately 
suffered nearly as much. 

DAY WAGES IN HARVEST. 



The following exhibit of average day wages in harvest time, with 
and without board, corresponds in its periodical changes with those in 
the statement of monthly wages of labor employed by the year : 
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CHANGES OF WAGES OF FARM LABOR. PLATE VI. 
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DAY WAGES OF ORDINARY FARM LABOR. 

This table gives the wages of transient labor, exclusive of labor in 
harvest, and commanding lower rates : 

Table showing the average rate ofivages per day in transient service, oilier than harvesting^ 
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Table shoioing the average rate of wages per day in transient service j ^c. — Continued. 
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The following Territories report wages by the month and day, and 
are not included in the above comparisons : 
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AGEICULTURAL IMPLEMENTS. 

The influence of the agricultural implement industry upon agricult- 
ure is liable to be underrated. This industry is a great factor in pro- 
duction, which renders possible the extension of crop areas into sparsely 
settled regions, and cheapens the cost of products without destroying 
the profit of production. It enabled the country, with millions of work- 
ers withdrawn from rural labor to fields of warfare, to supply^its do- 
mestic wants and provide a large surpbis for export. In later years it 
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Las enlarged production beyond the reqiairements of home consumption, 
and liberated labor for the extension, lof prodsiction in the domain of 
niining, of construction, of fabricatic|j[ji| find differentiation of labor in 
development of art, industry, and eveiy form of wealth, without ren- 
dering the necessaries of life scarce and dear, or reducing the wages 
of labor. In fact, the rate of wages for farm labor is not only higher 
in harvest time, but is highest in those regions where farm machinery 
is most used. This is an era of too mucli intelligence to allow the 
^^ heels of progress to be blocked by prejudice on the part of laborers. 
Every labor-saving appliance advances the interest of the intelligent 
laborer, relieves him of drudgery but not of direction, lightens his 
work without destroying his vocation, and tends to elevation and i)ar- 
ticipation in. the benefits of invention and advancing skill. The prog- 
ress of manufacture in this country has been very rapid. The number 
of establishments making agricultural implements of all kinds in 1850 
was 1,333 ; in 1880, 1,943. But this diflference does not indicate the 
real extent of development in the manufacture. The number of hands 
employed was 7,220 in 1850 j in 1880 the average, number was nearly 
six times as many, 40,180. This showing also fails to indicate the true 
extent of progress, for the capital employed was about seventeen times 
as much, and the products were ten times as much, having increased 
from $6,842,611 to $68,620,486, showing that the buildings and ma- 
chinery, the " plant ^ of the industry, are more substantial and per- 
manent, and also that labor is more effective, producing larger values 
per hand, though the prices have meantime been very much reduced. 
The essential data of this progress may be presented as follows : 



Years. 


Number 
of establish- 
ments. 


Capital. 


Hands. 


Wages. 


Material. 


Products. 




1,333 
1,982 
2, 07G 
1. 943 


$3, 564, 202 
11, 477, 239 
34, 834, 600 
62, 109, 668 


7,220 
14, 814 
25, 249 
40, 180 


$2, 167, 808 
5, 070, 674 
12, 157, 504 
15, 350, 610 


$2, 445, 765 
5, 625, 169 
21, 473, 925 
31, 531, 170 


$6, 842, 611 
17, 487, 900 
52, 066, 875 
08, 620, 486 











In recent years the cost of material increases in larger proportion 
than wages or products. The tendency to advance is constant in 
wood, while the price of iron and steel tends to decline. ITearly 
$50,000,000 are annually distributed for material and wages, millions 
more are paid for the use of capital, for constant repairs, replacements, 
and the substitution of better machinery, and allowed for services of 
thousands of proprietors not receiving wages for service; for inventors 
and draftsmen, and for royalties for inventions, for advertising, for in- 
surance, and other incidental expenses ; and the remainder, little or 
much, but a small part of the whole value, goes to account of profits of 
the business. 

Belative to the amount of production, Ohio stands first in this manu- 
facture, with products in 1880 valued at $15,479,825 ; Illinois comes 
next with $13,498,575; 1^&\y York produces $10,707,766; Indiana, 
$4,460,408 ; and Wisconsin, Pennsylvania, and Michigan each make a 
value of over $3,000,000. Ohio, Illinois, and I?5'ew York come in similar 
order of rank as to capital, with more than half of the total investment 
in the business. 

As to material used, more than half the value is iron and steel, 
25 AGf— r-'85 
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$18,083,502; wood, $5,GC9,51G; other materials, $7,778,152. The rela- 
lively large proportion of materials to product is due to the reduction 
in prices of implements and machines. 'In lliis connection it is desir- 
able to notice the increase in number of implements. 

The increa.se of implements manufactured relates not only to num- 
bers but to variety. Machines for harvesting were well advanced in 
1870, yet improvements have been constant and valuable since that 
date. The increase of ten years is thus noted : 



ImplemeDis. 



Scedors and planters : 

Coni-plautors 

Cotton-planters 

>'oi tilizer distributers 

Oralu-drilla 

Grain-sowers 

Sor (l-80wera 

Traus])lantors 

ImpleiDonts of cultivation: 

Cloil-crusbers ? 

Cotton -clioppors 

Cultivators 

Harrows 

Hoes 

Plows 

Shovels 

Hollers 

Harvesting implements : 

Fruit gatherers 

Grain-cradles 

Harvesters 

Hand-rakes 

Hay-forks 

Hay-loaders 

Hay-tedders 

Horso-rakes 

Lawn-mowers 

Mowers 



1880. 


1870. 


Xum her. 


Numher 


()K cat 


21, 709 


19, 268 


2, 000 


H, 155 


43, 222 


92, 033 


15, 563 


20, 280 


G, 900 


4, 245 



684 
138 
318, 057 
127, 997 
3, 592, 050 

1, 326, 123 

2, 545, 764 

3» 002 

315 
167,402 
25. 737 

3, 704, 784 
480, 724 

8, 957 
2,334 
95, 625 
47, 661 
72, 090 



88, 740 
9, 150 
1, 621, 668 
864, 947 

309, 072 
4, 803 



103, 646 
3,566 
2, 487, 720 
1, 298, 256 



80, C19 
2, 536 
39, 486 



ImploTuonts. 



Harv^atinji implements — 
Continued. 

Potato-di lagers 

liBflpers 

lv«a {.)evs and mowers 
couiliined , 

Sc.\ til OH 

Scytlu'-ynaths 

Sickles 

Seed HI 'parators : 

Gb>\ or-hulU-irs 

C«)rn-hu8l£er8 

Com-shellers 

Fanuiug-mills 

Separators 

Thrashers 

Miscellaneous : 

Cano-raills 

Cider and win© mills - . 

Feed steamers and boilers 

Hay and straw cutters.. 

Hay-presses 

Horse-powers 

Stalk-pullers 

StODci-satheicrs 

S.tump-puUers 

Slrup-evaporatovB 



1880. 



Number. 

33, 453 
35, 327 

54, 920 
I, 244, 264 
437,378 
95, 013 

1,412 
44, 370 
59, 157 
45.412 

0, 103 
10, 424 

2, 350 
10, 202 
1,482 
33. 883 
791 
11, 161 
93 
9, 068 
703 
1,460 



EXPORTATION OP AaRIOULTURAL IMPIJSMENTS. 

The exportation of agricultural implehients is a trrfle compared with 
home consumption, nor does it increase as rapidly as the extension of 
manufacture. The first separate ofiBcial statement of exports of imple- 
ments was in 18G4, when the value of such exports was $611,152, In 
tlie following year the record was $1,385,274, possibly 3 per cent, of the 
production. It was much less in 18G7 and 1868, and did not mucli ex- 
ceed $1,000,000 again till 1872. In the six years from 1864 to 1869, in- 
elusive, the value of exports aggregated $6,016,557. 

The exports of tlie last twenty-one years are valued at $42,534,450, or 
an average of about $2,000,000 per annum. The exportation has ])os- 
sibly been 4 i)er cent, of the production, after reducing export values to 
factory values. This point should not be misunderstood. As the freight 
is heavy, and ie brought to the sea-board, a distance of 500 to 1,000 
iniles, before exportation ; it is cause for national congratulation th;it 
so large a surplus cau be shipped throughout the world. It is not 
merely cheapness that renders it possible, but the ingenuity of the ma- 
chinery, the skill in manufacture, and lightness and strength of mate- 
rial. Our people would scarcely take foreign implements as a gift, and 
foreign nations are learning their superiority. 

The following table shows our total exportation of this class of prod- 
ucts for each fiscal year from 1870 to 1884, inclusive, with the numbers 
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and values of some of the more important classes of implements, and 
the total values from 1864 to 1884, inclusive : 

Tadle I. 



Yeai'8. 


ITauuiiig- 
luills. 


Horse- 
powers. 


Mowers and 
reapers. 


Plows and culti- 
yators. 


All otlior 
not elao- 
whero 
specifLod. 


Total. 


No. 


Value. 


No. 


Value. 


No. 


Value. 


No. 


Value. 


VttJue. 


Value. 






















$6, 016, 551 


1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1882 

1883 




















~33 
12 
19 
72 
03 
110 
126 
157 
120 
50 
4 
24 
5 

140 


$2, 237 

1, 390 
470 

2. 144 

2, 645 
14, 263 

2, 9i9 
10. 554 

2, 006 

8,042 
305 
764 
127 

2, 499 


21 
26 
11 
61 
fi9 
38 

117 
62 
65 
30 
28 
13 
43 

136 


$4,316 
10, 167 
3, 200 
11, 252 
30, 685 
17, 271 
32, 284 
24, 297 
19, 872 
17, 147 
11,682 
2, 002 
9, 890 
30, 651 
28, 622 


537 
3, 342 

6, 084 
9, 728 

16, 139 
14, 580 
12, 127 

7. r>78 
10, 490 

9, 412 
6, 919 
5, 913 
10, 513 
13, 798 


$65, 533 
354, 263 
714, 016 
1, 243, 933 
1, 797, 130 
1, 593, 509 
1, 225, 935 
765, 249 
1, 018,916 
893. 972 
768, 945 
654, 156 
1, 003, 724 

1, 492, 926 

2, 096, 298 


11,893 
9. 586 
17, 395 
33, 133 
17, C39 
9, 805 
15, 064 
14, 939 

20, 710 

21, 975 
21, 254 
20, 166 
31, 810 
39, C27 


$143, 527 
139, 014 
211, 406 
444, 163 
236, 203 
123, 747 
146, 487 
129, 235 
154, 877 
159, 822 
169, 211 
184, 828 
290, 177 
374, 477 
352, 304 


$852, 863 
566,112 
6 J 8, 321 
884, 422 
1, 02S, 090 

07c coo 
0/0, Ooc 

m, 794 

886, 538 
1, 379, 467 
1, 854, 405 
1, 205, 599 
1, 558, 568 
1, 672, 453 
1, 977, 366 

965, 543 


1, 068, 476 
1, 070, 946 

1, 547, 413 

2, 585, 914 

3, 08y, 753 

2, 2l(i, 449 

1, 815, 873 

2, 575, 198 
2, 933, 388 
2, 245, 742 
2, 400, 318 
2, 976, 371 
3,883, 919 
3, 442, 767 


1870 to 1884 














50 455 




259, 338 




15, 688, 505 




3, 259, 478 


17, 260, 123 


3G, 517, 899 


1864 to 1884 












i 














42, 534, 450 






r- 















The following table shows the value of our' exports of the principal 
classes of implements, and the total value of all classes from 1870 to 
1884, inclusive, as well as the total value for the twenty-one years from 
18G4 to 1885, designating a number of the countries to which our exports 
were comparatively large: 

Table II. 



Countries. 


Exports from 1870 to 1884, inclusive. 


Total 
exports 

from 
1864 to 
1884, in- 
clusive. 


Fan- 
ning- 
mills. 


Ilorae- 
powera. 


Mowers 

and 
reai)ers. 


Plows 
and 
cultiva- 
tors. 


All others 
not else- 

Avhere 
specified. 


Total 
from 1870 
to 1884. 


Great Britain and Ireland. . . . 
British possessionsin Austral - 


$1, 118 
146 

20 


$550 
4, 725 

4, 019 


$5, 008, 851 
4, 168, 545 

1,046. 608 
2, 439, 453 
1, 0H7, 221 
531,603 
40, 940 
672 
3,011 
102, 033 
191,979 
2, 436 
31,020 


$36, 719 
15, 055 

10, 554 

31, 955 
422, 660 
425, 470 
1, 069, 799 

75, 745 
321,763 
215, 584 
383, 405 

18, 818 
103, 173 


930, 246 
2, 472, 075 

2, 445, 825 
1,578, 4.34 
1, 612, 682 
1,016, 149 
1, 163, 576 
740, 235 
393, 029 
483, 481 
301, 0.37 
641, 363 
407, 386 


$7, 977, 484 
6, 660, 546 

3, 513, 626 
4, 049, 842 
3, 125. 032 
2, 069, 281 
2, 277, 709 
819, 154 

718, rm 

980, 494 
876, 348 
(i04, 079 
547, 315 


$8, 495, 441 
6, 725, 093 

4, 389, 667 
4, 078, 573 
3, 522, 227 
2, 001,012 
2, 572, 116 
1, 8i;{, 8J5 
1,446, 906 
1,187, 579 
981.878 
943, 35J 
890, 792 


The Dominion of Canada 

British possessions in Africa.. 
Brazil 

Chili 

United States of Colombia 

Total to the countries 
above named 

Total to all countries. ... 


1,073 
11, 835 
69 
2, 412 
755 
26, 503 
987 
251 
2, 424 


796 
84, 224 
3,376 
90 

152, 893 
940 
1, 211 
3, 306 


48, 193 
2, 262 


256, 730 
2, 608 


14, 654, 387 
1. 034, 118 


3,136, 700 
122, 778 


10, 185, 518 
1, 074, 605 


34, 281, 528 
2, 236, 371 


39, 649, 050 
2, 885, 400 


50, 455 


259, 338 


15, 6il8. 505 


3, 259, 478 


17, 260, 123 


36, 517, 899 


42, 534, 450 



*For 1864 British India was included. 

t For 1864 Uruguay is included wifh the Argentine Kepublic. 
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An examination of tbe figures relative to exports from 1870 to 1884 will 
show that of the total value exported during this period of fifteen years 
($30,517,809), fanning-mills and horse-i>owers together made less than 
1 per cent., mowers and reapers about 43 per cent., and plows and cul- 
tivators about 0 per cent., leaving about 47 per cent, for " all other im- 
plements not elsewhere specified." The following table shows apxH-oxi- 
mately the percentage of each class of implements exported to the 
countries designated in Table II during the period for which the several 
classes are separately stated, namely, the years from 1870 to 1884, in- 
clusive : 

Table III. 



Conn tries. 



Great Britain and Ireland 

Germany .., 

British provinces in Australasia., 

Prauce 

Argentine Kepnblio 

Dominion of Canada 

Britisli possessions in Africa.... 

1 Brazil , 

Cuba and Porto lUco , 

Chili 

Uruguay 

United States of Colombia 

Mexico , 



Fannin g- 
mills and 
horse- 
powers. 



(*) 



0.1 
0.1 



0.1 
4.G 
0.1 
0.3 
0.1 
118.3 
0.2 
0.2 
1.0 



Mowers 

and 
reapers. 



G2.8 
G2.6 
29.8 
00.2 
34.8 
25.7 
1.8 
0.1 
0.4 
10.4 
21.9 
0.4 
5.7 



Plows and 

cultivators, 



*0.5 
0.2 
0.5 
0.8 
13. 5 
20. C 
47.0 
9.2 
44.8 
22.0 
43.6 
2.8 
18.9 



All others 
not else- 
where spec- 
ified. 



30.7 
37.1 
69.0 
39.0 
51.6 
49.1 
51.1 
90.4 
54.7 
49.3 
34.3 
96.6 
74.4 



* Fannlng-raills, horse-powers, plows, and cultivators together make a fraction less than 0.5 of 1 per 
cent. 

t Fanning-mills 2.7 and horse-powers 15.6. 

The following table shows for eacli year from 18G4 to 1884, inclu- 
sive, our total exportation of agricultural implements to each of the 
countries designated in Tables II and III, thus exhibiting the varia- 
tions from year to year in the amounts which they have respectively 
taken : 

Table IV. — Total values of agricultural implemenis exported from 1864 to 1884, inclusive, 
hj years, and in part hjj countries. 



Years. 



Groat 
Britain and 
Ireland. 



1804 

1805 , 

18GG 

18G7 

18G8 , 

1861) , 

mo 

1871 , 

1872 , 

187:$ , 

1874 , 

1875 , 

1876 , 

1877 

1878 , 

1879 

1880 

1881 , 

1882 , 

1883 , 

1884 , 

Total 



$28, 742 
158, 230 
124, C96 
87, 222 
36, 67 L 
82, 396 
166, 439 
307, 225 
353, 025 
458, 224 
390, 594 
497, 607 
813, 604 
406, 595 
663, 167 
616, 225 
501,021 
682, 616 
549, 250 
790, 882 
781, 010 

8, 495, 441 



Gorman}^. 



$19, 352 
25, 975 
5, 314 



3,310 
10, 590 
29, 075 
68, 673 
344, 4.57 
868, 793 
1, 353,215 
1, 099, 625 
535. 321 
283, 625 
398, 129 
298, 771 
301,109 
234, 812 
232, 470 
283, 058 
329, 413 

G, 725, 093 



Uritisli 
possessions 
iu 

Australasia. 



$173, 218 
232,701 
209,407 
93, 846 
56,515 
110, 294 
104, 064 
57, 230 
27, 691 
63, 565 
74, 754 
57, 772 
59, 025 
166, 696 
229, 509 
664, 756 
133, 390 
352, 517 
. 319,118 
589, 018 
614, 518 

4, 389, 667 



France. 



$9, 1.59 
7, 533 

10, 236 
1,803 



150 
1,737 
2, GOO 
6, 006 
158, 800 
200, 630 
185, 843 
280,137 
641, 484 
632, 817 
503, 012 
301,949 
357,711 
403,708 
373, 192 

4, 078, 573 



Argentine 
Kepuhlic. 



$24,771 
31,018 
34, 771 
43, 941 
114, 600 
147, 494 
186, 913 
64, 005 
103, 080 
227, 107 
112, 899 
73, 933 
53, 757 
78, 772 
99,137 
203, 078 
1C5,516 
221,0.52 
497, 178 
658, 115 
439, 290 

3, 522, 227 



Eritish 
DoTninioii of possessions 
Canada. 

Afj ica. 



$47, 104 
71,230 
92, 309 
98, 483 
97, 147 
126, 058 
115, 780 
109, 139 
152,120 
114,381 
334,103 
128, 744 
61, 605 
108, 467 
84,317 
120, 564 
53, 822 
79, 831 
203, 845 
463, 572 
138, 985 



il? 



$57, 00' 
64,19' 
25, 221 
52, 901 
50, 53' 
44, 47 
50, 83: 
98, 98 
13.5, 20 
305,18 
175, 24 
112, 87 
147,-95 
140,04 
] 27, 02 
127, 44 
318,11 
186,24 
196,80 
90, 62 
04,57 

2, 572, 11 
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Table IV. — Total values of agrimliural imx^lemenis exported, ^ c.— Continued. 



Bra«il. 



Cnba 
and Porto 
Elco. 



Chili. 



TJrnguay. 



TJnited 
States of 
Colombia. 



Mexico. 



Other I All couu- 
countrio3. i tries. 



$29, 073 
140, 852 
477, 9.53 
180, 891 
51, 006 
108, 886 
148, 885 
108, 078 
47, 192 
55, 683 
214, 090 
19, 177 
9, 862 
8,450 
22, 928 
22, 424 
45, 087 
50, 722 
27, 461 
18, 159 
14, 956 



$75, 842 
173,427 
149, 427 
126, 432 
100, 640 
102, 580 
54, 491 
58,213 
71,886 
75, 727 
43,315 
41, 378 
27, 048 
39, 128 
30, 612 
24, 040 
33, 232 
50, 208 
G9,JG3 
GO, 775 
33, 342 



$12, 96C 
28, 478 
21, 558 
10, 983 
51, 178 
75, 922 
34, 298 
46, 273 
86, 219 
75, 713 

145, 809 
84, 306 
88, 075 
59, 190 
28, 393 
26, 389 
37, 798 
32, 253 
54,121 
97, 462 
84,195 



$20, 223 
9, 700 
17, 897 
11, 956 
43, 754 
33, 206 
14, 859 
31, 232 
62, 799 
19,310 
13, 672 
32, 796 
50, 998 
42, 805 
48, 572 
54, 847 
7.5, 421 
92, 298 
184, 908 
120, C25 



$41,947 
105, 210 
42, 220 
39, 218 
22, 397 
28, 280 
35, 742 
17, 188 
80, 137 
152, 309 
97, 639 
52, 818 
59, 550 
34, 122 
41, 502 
21, 086 
19, 955 
16, 383 
13, 361 
15, 830 
6, 391 



$33, 701 
124, 868 
72, 038 
69, 344 
21,352 
21,574 
20, 439 
22, 291 
22,918 

17, 870 
25, 390 
20, 842 

18. 243 
21,381 
21,285 
29, 958 
30, 206 
37, 659 
89, 138 
97, 957 
71, 648 



$58, 270 
200, 672 

97, .547 
101,244 

56, 066 
135, 230 

88, 161 

96, 446 

88, 953 
102, 491 
144, 588 
221,990 
163, 762 
137, 670 
144, 908 

97,261 
108, .574 

72, 643 
274, 448 
123, 847 
370, 624 



1, 813, 815 



1, 446, 006 



1, 187, 570 



981, 878 



943, 351 



890, 792 



2, 885, 400 



Tlio following table shows in detail the distribution by countries of 
our exports of agricultural implements during the fiscal year 1884, ex- 
hibiting the total value exi)orted and the values of the different classes 
of implements : 

Table V. 



Conntries. 


norso- 
powors. 


Mowers and 

reapers 
and parts of. 


Plows and 
cultiva- 
tors and 
parts of. 


All others 
and parts 

of not else- 
where 
speciiied. 


Total. 




$396 


$306, 197 
106 
255 
86 


$55,211 


$77, 486 


$439, 290 

1U6 
19, 126 
14, 956 
3, 501 
84, 19* 
79 
13,810 
092 
373,192 
3,218 
93 

329,413 
672, 747 

63. 759 
44, 501 

145 

4,277 

113, 458 
14, 451 
6, 799 

3, 964 

G2 
831 
15 
1, 220 

64, 578 
614,518 

41, 662 
466 

4, 985 
784 

41 






24 
9, 618 
079 
26, 791 
6 
25 
344 
30, 596 


18, 817 
5, 162 
2 822 

28^ 975 
73 
9, 325 

;u8 

102, 813 
3, 218 
93 

116, 752 
123, 946 
34, 958 
2,425 




90 




Chili 


20, 036 


8, 393 








4, 460 










179, 783 
















200 


203, 739 
532, 997 
22, 989 
il, 435 


8, 722 
15, 804 

5,812 
344 
145 

1, 105 

24, 183 
843 
498 
1,319 








300 




Nova Seotia, New Brunswick, and Prince 




418 

879 
711 
237 
213 


2,754 

82, 982 
12, 897 
G, 064 
2, 347 
62 
32 
15 
1,220 

14, 748 
128, 134 
31, 884 
316 
1, 233 
784 
' 41 


Quebec, Ontario, Manitoba, and Northwest 


5, 414 








85 








799 
















British poasosaious in Africa and adjacent 




9, 995 
481, 878 
561 


39, 835 
4, 462 
8, 940 
150 
497 




44 
277 


Italy 




3, 255 
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Table V— Continued. 



Coanirios. 


Horse 
powcrsi 


Mowers and 

roapors 
and parts of. 


Plows and 
cultivat- 
ors and 

parts of. 


All others 
and parts 

of not else- 
where 
specified. 


Total. 




721 


12, 058 
453 
231 


24, 935 
137 
2, 559 
45 
73 


33, 934 
2, 225 
4,465 
388 
525 


71, 048 

2, 815 
7,255 

433 
598 
113 
52, 844 
155, 879 
1,919 
18,787 
27, 625 
5,717 

37 
5,540 
24 437 

3, 923 
G, 391 

12(L 625 
849 

334 

64 












Azore, Madeira, and Cape Verde Islands . ■ 
Koumanla 




113 
50, 340 
134, 723 




188 


247 
ISO 
1, 573 
SG2 
22, 244 
4,083 

27 


2, 069 
20, 076 
346 
480 
5,074 
1,G34 






17, 445 

307 










Spanish possessions in Africa and adjacent 












5,540 
2, 262 




250 
621 


22, 175 
3^ G70 
1, 409 

54, 599 
124 

64 






1, 563 
56, 659 
277 

78 


2, 798 
9, 367 
448 

256 






All other countries and porta in South 
All other countries and ports in Africa not 












28, 622 


2, 096, 298 


352,304 


965, 543 


3, 442, 767 



Over lialf of this exportation Las been taken by the countries of North 
and South America, Africa, and Australasia. The recent increase of 
exports of reapers has been largely due to tbe increased demand for the 
improved self-binders. In 1884,. according to Mr. A. Blue, secretary of 
the bureau of industries of Ontario, three thousand self-binders were 
brought inta that province. The number of mowers and reapers ex- 
ported in 1884 was double the number for 1882, 

THE MONEY VALUE OF SOIBNTIFIO AGRIGULTUEE. 

Agriculture involves all physical science. Earth, air, light, heat, and 
moisture are ever factors in vegetable germination and growth. Nat- 
ural laws direct and control the operations of the husbandman, how- 
ever ignorant, and his practice, if wise and judicious, is an unconscious 
formula of the results of science applied to agriculture. Thus we find 
in every rural community, however primitive and unlettered, peculiar 
methods and traditionary practices, which are crystallized common sense 
and unwritten science. 

There is a vast distance, however, between the unconscious science of 
the untaught farmer and the highest application of the latest discov- 
eries of natural laws, and that distance will be greatly extended in the 
future. 

Experiments in vegetable physiology and the increase of production 
by enlarging the natural sui:)ply of mineral constituents are question- 
ings of nature suggested by tbe latest scientific development, the an- 
swers to which may lead the way to higher production at lower cost. 

This brings to view the idea of my theme — that there is money in ex- 
periment, in high culture, in scientific agriculture. As profit is a prime 
aim in agricultural production, next to the necessity of subsistence, it is 
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important to show the superior value of the highest learning and skill 
in practice over the lowest type of primitive cultivation. 

Statistical research shows that a crude agriculture is not abundant 
in product, that it is deficient in working capital, and that it is com- 
pelled to pay high interest on borrowed money. A low grade of farm- 
ing is cursed with mortgages and mildews, with insects and ignorauce. 
Uncertainty broods over its harvests, and famine decimates its peo])]e. 
Famine is unknown in. a country of advanced agriculture, though a 
fourth of its people only may be engaged in rural production. On the 
contrary, millions famish in India, while most of its people are in agri- 
culture. It is said that in 1270, in England, "parents ate their children 
when wheat rose to 336 shillings a quarter at the present value of 
money." Five hundred years ago, when nearly every Englishman lived 
by agriculture, the product only sufficed for a home supply; now, with 
a population of 44G to the square mile, of which only one in eight is an 
agricultural worker, six- tenths of all the food required for consumption 
is produced at home, though half the island is occupied for residences, 
pleasure-grounds, and hunting preserves. 

These eras x)resent wide contrasts, the most remarkable of which are 
those which suggest advances in agriculture through aijplied chemis- 
try, physiology, mechanical science, and other developments of modern 
learning. 

The Latin races of Southern Europe, slower than the Anglo-Saxon in 
utilizing in rural practice the discoveries of modern science, are still 
making sure progress towards a higher and more profitable agriculture. 
In Italy lands are more productive, buildings more numerous and con- 
venient, and the peasant is better paid and better lodged and clothed. 

An official commission has recognized the improvement as a measure 
of progress in scientific agriculture, and made the future prosperity of 
Italy dependent upon schools and scientific experiment. 

This Italian commission has learned the lesson of all time, that primi- 
tive, unscientific agriculture is poor, when it declares: 

The experienco of all times and of all places has demonstrated the fact that purely 
agricultural countries are never rich, even from an agricultural standpoint, while in 
those countries where the arts, industries, and commerce flourish private gain creates 
rural wealth. 

In such countries only can learning and science flourish, for this high 
commercial and industrial activity is their natural offspring^ and only 
in such countries can the most productive and i^rofitable agriculture 
exist. 

Spain is mspinly agricultural, yet its entire value of rural .production 
could be purchased with the value of the corn crop of the United States. 
It is because the yield is small and the price low. Russia, with labor 
employed principally in agriculture, yields but 10 bushels of cereals 
per head, while Great Britain, \vith ^even-eighths of her i)cople em- 
ployed outside of agriculture, last year produced 10 bushels of cereals 
for every inhabitant of the country. In Great Britaiu the yield i)er 
acre of wheat is 28 bushels ; in Kussia scarcely more than a third as 
much. This high yield has been attained by science applied to agricult- 
ure. A single individual has given his life and his fortune to experi- 
mental agriculture, and endowed his experimental farm with the income 
in perpetuity from half a million dollars. 

The average yield of a country is no indication of the natural fertility 
of its soil. The richest soils of the world under the rude methods of 
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primitivo agriculture return low yields. The progress of skill and learn- 
ing is indicated by a country's average of yield. The statistical com- 
mission of the International Congress twelve years ago made the average 
yield of wheat 12.6 bushels in Hungary, 13.2 in Portugal, 17.1 in France, 
24.8 in Holland, and 29.9 in Great Britain. 

In this country, where maize is a universal crop, the richest district s 
do not necessarily produce the largest yields per acre. Kew England, 
with a soil of sand and gravel, averaged in the last five harvests 30.8 
bushels per acre, with good culture and the use of fertilizers. The Mis- 
souri Valley, fat with the elements of maize growth, yielded at the rate 
of 29.8 bushels, and the Ohio Valley 26 bushels, while the Middle States, 
with much aid from experimental science, came very near the best 
Western results with 29.4 bushels. 

In seasons unfavorable to production, the money value of skill and 
science in agriculture is immensely enhanced. It is often remarked 
that farmers receive as much for a very small crop as for a very large 
one. In 1881, 1,195,000,000 bushels of corn were worth $760,000,000; 
in 1884, 1,795,000,000 bushels were valued at $041,000,000; a small crop 
was worth 63.6 cents per bushel, a larger one 35.7 cents. A crop of 
cotton once sold for $40,000,000 less than the previous one, which was 
more than a million bales larger. Nevertheless, there is disaster in a 
smaU crop. The failure is unequally distributed. The few advanced 
farmers gTow nearly full crops, and receive larger revenues than usual ; 
the many unskilled apd careless suffer disastrous reduction of yield and 
quality, and fail to make return for seed and labor. Given unscien- 
tific agriculture, with an inauspicious season, and the poor may grow 
poorer, while the scientific farmer in the same year may grow richer. 

These contrasts in present production and profit of agriculture are 
sufficiently striking. But the present will soon be past. We are con- 
fronted with a future full of possibilities as of dangers and difficulties. 
Experiment, skill, science applied to industry can only avert the latter. 
Fifteen years ago 47 per cent, of our people were employed in agricult- 
ure ; five years ago, 44 per cent. ; to-day perhaps 42. We find that all 
nations in which more than lialf of the laborers are in agriculture are 
comparatively poor, and their rural processes are i^rimitive, their im- 
plements rude, their rate of production low. We find that in the highest 
development of agriculture, 20 per cent., or 25 at most, can furnish food 
for all. In this country, allowing for surplus production, 40 per cent, 
can readily meet the deuiand of home consumption, and 33 per cent, 
will probably do it in the not far distant future, leaving two-thirds to 
produce other forms of wealth. With increase of permanent wealth 
there will come demands for luxuries of living which will add to the 
profit of the farmer. As the facilities for production increase, one 
danger from an unscientific, piimitive, routine agriculture is great excess 
in certain crops that have been cultivated from the earliest days with 
little labor. Already our wheat 'has encountered the lowest markets of 
a century in Great Britain. The present price of wheat in Liverpool 
is to-day lower than in the thirteenth to fifteenth centuries. 

What is needed, then? Evidently experiment in collecting new plants, 
in producing new varieties by scientific process, in cheapening the cost 
of cultivation to compete with foreign production by cheap labor. It 
will not do to say that, having learned how to compete with the world 
in certain products that are very cheap, we can never learn to com- 
pete in the matter of products that are dear. In our desire for speed, 
for large results by labor-saving machinery, we must not fall into rou- 
tine, and decline investigation, inventive research, and experimental 
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effort. Thought in agriculture must be alert and practical, as in me- 
chanical and constructive industries in this era of mental activity. 

Our agriculture is too much controlled by accident and caprice. Free 
prairie lands, improved reapers, and railroad extension make a glut in 
wheat. The cotton-giu, slavery, and a strong foreign demand ouce 
made the South poor in buying supplies for man and beast engaged in 
growing cotton. Thus unequal development reduces profits. While 
one-third of the wheat is exported, one-seventh of the consumption of 
barley is imported. We do not grow even the cereals required. 

We boast of our exports of products of agritulture. We foolishly 
talk of feeding the nations of the world. We do not feed ourselves. 
In 1883 we paid $240,000,000 for food and drink imported, and the 
freights, commissions, and customs duties in addition; and our food 
exports, at prices on the farm and in the packing-house, scarcely sufficed 
to pay the bill of costs of such imports. A large item of this was sugar. 
Thirty years ago half the sugar used in the United States was pro- 
duced in Louisiana. Is it possible that European agriculture can be 
threatened with paralysis by American competition, and that this coun- 
try cannot produce sugar on account of European competition ? Less 
than a century ago it cost $1 a pound to produce it there; now 3 cents. 
While we do not expect to manufacture it from sorghum at a cost of 1 
cent per pound, or flood the markets of the world with our surplus of 
production in five years, it is fair to assume that the great maize-pro- 
ducing country of the world will ultimately obtain much of its sugar 
from sorghum. The cane regions of Louisiana, Florida, and Texas, by 
the aid of some process which shall not allow a waste of 40 per cent, of 
unexpressed sugar, should aid materially in the homo supply for the 
wants of consumption. In addition to the cane in the southern belt 
and to sorghum in the great central zone, there is a belt along the 
northern frontier suited to beet sugar, and there has been no test that 
throws a shadow of doubt of success on the experiment. The Maine 
experiment was a successful manufacture, except that the farmers would 
supply the beets only from garden patches in insnflficient quantities for 
economic manufacture. They lacked land in proper condition, rotation, 
fertilization, and high culture necessary to success ; with all these requi- 
sites, experience in the cultivation of sugar beets would be essential to 
full success. In California a single factory produced 2,000,000 to 
3,000,000 pounds of sugar last year, and has made it at a profit for 
several consecutive years. If one can do it, so also can one thousand. 
The trouble with our farmers, with all their energy and dash, is a dis- 
like for new methods, an adherence to routine, and impatience in wait- 
ing for results. They will exchange sheep for hogs, or vice versa, in a 
twinkling, as prices veer, but will not experiment for the ultimate suc- 
cess of new rural industries. As a rule, they cannot well afford to ; it 
is the duty of the Government, the proper business of this Department 
and of the agricultural colleges to do the necessary experimental work 
which shall usher in new and profitable enterprises in production, which 
shall relieve the crowded competition in cereals and cotton, give to the 
laborer a demand for his work, the producer a market for his varied 
products, and the country added wealth and foreign exchanges in its 
favor. But the prosioerous farmer should cultivate a generous public 
spirit, as well as a laudable esprit de corps, and take some risk in intel- 
ligent experiment that promises beneficent results to his class and 
advance of the public welfare. 

ThLs is but a glance at this great subject. From these contrasts it 
may.fairly be assumed that only agriculture which applies the discov- 
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eries of scieuco will pay at all. If the annual agricultural production 
of India is worth but $8 for each inhabitant, while that of the United 
States is worth $64, we may claim some progress in skilled husbandry,* 
. but the goal of perfection is still far ahead. 

Among the results due to applied science in the work of agriculture 
the following are prominent : 

(1) Fertility is increased ; the rale of yield is greatly enlarged ; labor 
is liglitoned ; the laborer is less a ^' beast of burden " and more a master 
of uuicliinery. (2) The margin of profit is increased, or rather, one ap- 
pears where none befofe existed. (3) Production is equalized — there are 
fewer gluts of certain products, and greater variety iu production. (4) 
Diasters of primitive agriculture are partially averted — drought by 
deep and thorough culture, excessive rainfall by drainage ; insects are 
less numerous with rotation, and their injuries are outgrown by vigor 
of vitality and strength of growth; blights and other maladies of vege- 
table physiology are avoided by amelioration of the soil and cultivation 
in harmony with the conditions of healthful growth. 

Finally, by application of the discoveries of science, the farmer unites 
brain with brawn in rural production, labor loses its drudgery and ac- 
quires eflectiveness, the profit and pleasure of agriculture are advanced, 
the public wealth and welfare are promoted, and a country life, what- 
ever its previous charms, is far better worth the living. 

TEANSPOETATION EATES. 

The rates of transiiortation given are the regularly authorized rates, 
as reported by the companies. The special rates, the cut rates, and 
discriminations to individuals, whene\^r and wherever made, are un- 
reported and inaccessible. It is a matter of pnWic knowledge that 
such modifications of the tariff are sometimes made. Their extent and 
influence caniiot be determined with any approach to accuracy. 

(In cents per 100 pound 8.1 

Table I. — Changes in the rates of freight njpon gram from Chicago to New York from 

1876 to 1885. inclusive. 



Date. 



1876. 

Jjianary 1 

MiinrhT 

AjMil 13 

A pril 26 

May S 

IJet'omlier 18 . . 

1877. 

•January 1 

Jauiinry 2 

A )n il 2 

Soi>ti'nil)or 4 . . 
October 17 

1878. 

Jamifirv 1 

Mitn'h 11 

A nril 1 

Mity 17 

A.ugii»t 5 ..... 



45 
40 
35 
224 



30 
35 
30 
35 
40 



Date. 



All gnat 17 

November 25 



1879. 

January 1 

February 1 .. 

March 1 

Apiil 1 

Mnyl 

June 9 

June 22 

Ann^uHt 4 

Aupuftt 25 

October 13... 
November 10. 



1880. 

J:inu;ll-V 1 

ilaiilil 

April 14 

Noveinbor 27 . 



Date. 



1881. 

.Tauuary 1 

Fbhi Ui>ry 1... 

^3a^<'h I 

April 1 

April 11 

April 18 

Juno 8 

J II MO 15 

September 20 
October 10 ... 
November 1.- 
Docember 9.. 

1882. 

January 1 

January 28... 

March 25 

Doceuibor 1.. 



Date. 



1883. 

January 1 

AprU 19 , 

November 20.. 

1884. 

J annary 1 

January 5 

January 14 — 

March 14 , 

March 21 

Juno 24 

July 21 , 

1^85. 

Jajiiiajy 1 

Ai)riJ 1 

J uly 1 

August I 

December 1.., 



KoTB. — The rat^t for 1885 are those ropoi-tod b}'' the trunk lines ou the firHt day uf each mont h. 
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Tablk II. — Rates from Chicago 1o New YorJc upon certain products^ as reported hi/ the sev- 
eral trunk lines upon the first day of each month for the year lyST). 



Monlha* 


It tie. 


orses. 




n 

o 


'd 






DC 

c 
% 

"5 


d 
t) 

cs 
1-2 
o 




o 


o 
o 






d 






in 




ZD 




Pi 


H 


t-1 










40 


CO 


60 


30 


70 


25 


25 


30 


27i 


30 


30 


60 


35 




40 


no 


50 


30 


70 


25 


25 


30 


32 


30 


30 


60 


32 




40 


60 


50 


:^o 


70 


25 


25 


30 


32 


30 


30 


60 


32 




40 


60 


50 


25 


70 


20 


20 


30 


28 


25 


25 


60 


32 




40 


60 


50 


25 


70 


20 


20 


25 


28 


25 


25 


60 


3C 




30 


60 


40 


25 


70 


20 


20 


25 


28 


'25 


25 


60 


3C 




25 


60 


40 


20 




15 


]5 


25 


28 


v>5 


25 


00 


30 




25 


GO 


40 


25 


4;h 


20 


20 


25 


24 


25 




CO 


30 




25 


60 


40 


25 


43^ 


20 


20 


2.5 


28 


25 


25 


CO 


30 




25 


60 


40 


25 




20 


20 


25 


28 


25 




60 


30 




25 


CO 


40 


25 


43i 


20 


20 


25 


28 


25 


25 


60 


35 




25 


60 


40 


30 


43J 


25 


25 


25 


28 


30 


30 


60 


35 



Table III. — Lake freight on wheat avd corn from. Clncago to Buffalo during the season oj 

1884 and 1885. . 



Date. 


1865. 


1884. 


Date. 


1885. 


1684. 


"Wheat. 


Corn. 


Wheat. 


Corn. 


Wheat. 


Corn. 


Wheat. 


Corn. 


iray 7 
May 14 
May 22 
May 31 
June 7 
June 14 
Jnne 22 
June 30 
July 7 
July 14 
July 22 
July 31 
AufT. 7 
Aug. 14 


2i 

2 

n 
li 
1* 

2 

li 


2i 

2 

u 

n 

11 

li 

2 

u 

1 

li 
ll 
1^ 


2i 

2i 

2i 

^1 

2 
2 
2 
2 
li 


i 

2 i 
IJ 

u 

2 i 
2 

li 1 

n ; 
u . 


Aiif?. 22 
Aug. 30 
Sept.. 7 
Sept. 14 
Sept. 22 
Sept. 30 
Ocr. 7 
Oct. 14 
Oct. 22 
Oct, 31 
Nov. 7 
Nov. 14 
No*r. 2vJ 
Nov. 29 


n 

2 

n 

li 
H 
U 
2 
2i 
2i 

2 

3i 


n 

li 
u 

li 

2i 
24 

il 

3 
') 

3i 


2 
2i 

22 
2 
2 

li 
li 

n 
yi 

% 


2.4 

li 
li 
14 
14 
H 

*> 

24 

2 

2 




May. 


June. 


Jnly. 


August. 




Novem- 
ber. 


1881. 


2.2 
2.0 

2.1 
1.8 


2.2 
2.0 

1.4 
1.3 


2.0 
1.7 

1.5 
1.3 


1.9 
1.6 

1,9 
1.6 


2. I 
1.9 

1.7 
1.4 


2.0 
1.6 

2.3 
2.2 


2.8 
2.1 

8.0 

2.8 




. 1885. 
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Table IV. — Canal freight on wheat and corn from Buffalo to New York durinq the season 

of 1884 and 1885. 



Dato. 



Mav 7 
May 10 
May 17 
May 24 
May 31 
Juue 7 
June 14 
June 21 
June 28 
July 5 
July 12 
July 19 
July 26 
Aug. 2 
Aug. 9 
Aug. 16 



1885. 



Wheat. Corn, 



1884. 



Wheat. Corn. 



Date. 



Aug. 23 
Aug. 30 
Sept. 6 
Sept. 13 
Sept. 20 
Sept. 27 
Oct. 4 
Oct. 11 
Oct. 18 
Oct. 25 
mv. 1 
Nov. 8 
Nov. 15 
Nov. 22 
Nov. "24 



Wheat. Corn, 



1884. 



Wheat. Corn. 



4 

4a 

H 
H 

4 

H 
H 

4i 





May. 


Jane. 


July. 


August. 


Septem- 
ber. 


October. 


Novem- 
ber. 




188-1. 
















Wheat... 




3.8 


3.4 


3.6 


4.2 


4.7 


5.0 


4.7 






3.4 


3.1 


3.2 


3.8 


4.2 


4.4 


4.2 




1885. 




















4.3 


3.2 


3.0 


3.7 


3.5 


4.1 


4.4 






3.8 


3.0 


2.8 


3.4 


3.3 


3.7 


4.0 



Table V. — Average cost per hushelfor transporting wheat from Keiv YorJc to Live^yool I 
steamer during the twenty years from 186G to 1885, iiicJusive, 



Years. 


Steamer rates. 


Sailing-vessel 
rates. 


Pence. 


Cents. 


Pence. 


Cents. 


18G0 


4. 74 

."1.18 
7.18 
6.40 
5. 78 
8. 16 
7.64 
10. 50 
9. 08 
8. 07 


9. 48 
10. 36 
14.36 
12.98 
IL 56 
16, 32 
15. 28 
21. 12 
18. 16 
Iti. 14 






1867 






1863 






1869 


















1872 






1873 


9. 91 
7. 83 
7. 12 


19. 82 
15. 66 
14. 24 


1874 







Tears. 



1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 



Steamer rates. 



Ponce. Cents. 



8. 02 
6. 93 
7.01 
6.20 
5. 88 
4. 08 

3. 87 

4. 54 
'Ji40 
3.00 



16. 04 
13. 86 
15.22 
12. 40 
11.76 
8.16 
7. 76 
9. 08 
6. 80 
7. 20 



Sailing-vessel 
rates. 



Pence. Cents. 



7.64 

6. 70 

7. 09 
5. 90 
5.10 
4. 75 



6. 25 
5. 00 



15. 28 
13.52 
14.18 
11.80 
10. 20 
9. 50 



12. 50 
10. 00 



The following are the prices paid for carrying' grain from I^Tew York 
to Liverpool during the years 1884= and 1885 : 



Months. 



January.. 
February 
March ... 
April .... 

May 

June 



1885. 



Pence. Cents 



5.00 
4. 50 
3. 00 
4. 00 
3.50 
3. 00 



1884. 



Pence. Cents. 



2. 35 
2. 24 
1. 50 
1. 77 
1.25 
3.08 



4. 70 
4. 48 
3. 12 
3.54 
2.50 
6. 16 



Months. 



July 

August 

September 
October . . . 
November. 
December . 



1885. 



Ponce. Cents, 



2. 75 
3. 00 
3. 50 
4. 00 
4. 00 
3. 00 



1884. 



Pence. Cents. 



4. 71 
4. 68 

3. 00 

4. 00 
5.79 
6.37 



9. 42 
9. 30 
6.00 
8. 00 
11. 58 
12. 74 



TABLE VI. — Transatlantic iransportation rates, 
INMAN LINE— NETV YORK TO LIVERPOOL. 



Articles. 



January, 



"WTioat per Imsli. 

Corn do... 

Flour per bbl. 

Flour (sacks) per 2,240 lbs. 

Bacon do... 

Lard do... 

Ohoese do... 

Tallow do... 

Beef per tierce. 

Pork per libl. 

Oil-cake per 2,240 lbs. 

Cotton per lb. 

Hops do... 

Tobacco per bhd. 

Lard, in small packages per 2,240 lbs. 

Tobacco, in cases per 40 cu. ft. 

Apples per bbl. 

Hams per 2,240 lbs. 

Butter do... 

Measurement per ton 40 cn. ft. 

Primage per cent. 



$0 10 
10 
72 
4 80 
7 20 
7 20 
7 20 
7 20 
1 44 
96 
4 50 



4 80 
6 00 
5 



Febru- 
ary. 



$0 09 
09 
48 

3 60 
5 40 

5 40 

6 00 

4 80 
9fi 
66 

3 60 



7 


20 


5 


40 


7 


20 


6 


00 


5 


40 


4 


80 




84 




60 



3 60 
6 00 
5 



March. 



$0 06 

06 

48 
3 60 
3 60 

3 60 

4 80 

3 60 . 
60 
48 

3 30 

{ u 

I 

5 40 

4 80 
4 80 

60 

(3 60 \ 
H 80 5 

3 60 

4 80 

5 



April. 



$0 08 
08 
43 

3 60 

4 20 

4 20 

5 40 
4 20 

84 
60 
3 00 



5 40 

5 40 
4 80 

60 

4 20 

6 00 
4 80 

5 



May. 


June. 


July. 


August. 


Septem- 
ber. 


October. 


'N'ovem- 
ber. 


JJec em- 
ber. 


$0 07 


$0 


06 


$0 


05i 
05i 


$0 


OG 


$0 07 


$0 


08 


$0 


08 


$0 06 


07 




06 






06 


07 




08 




08 




48 




36 




36 




43 


36 




48 




CO 


36 


3 10 


3 


00 


3 


00 


3 


60 


3 00 


3 


GO 


3 


GO 


3 00 


4 80 


3 


60 


3 


60 


3 


60 


4 20 


4 


80 


7 


20 


6 00 


4 80 


3 


60 


3 


60 


3 


60 


4 20 


4 


80 


7 


20 


6 00 


6 00 


6 


00 


7 


20 


7 


20 


7 20 


7 


20 


9 


00 


7 20 


4 80 


3 


60 


3 


GO 


3 


60 


4 20 


4 


20 


G 


GO 


4 80 


84 




72 




GO 




72 


72 




84 


1 


32 


1 08 


60 




48 




48 




54 


48 




60 




96 


72 


3 60 


2 


70 


2 


40 


3 


00 


2 40 


3 


CO 


3 


60 


2 04 


1 
* 




9 




i 




i 


B 
TB 




% 








I 




1 




f 




i 


i 




-5 






i 


5 40 


4 


80 


4 


80 


4 


80 


4 20 


4 


80 


6 




4 eo 


6 00 


6 


00 


6 


00 


C 


00 


6 00 


0 


GO 


8 


40 


7 20 


4 80 


4 


80 


4 


20 


4 


20 


4 80 


4 


80 


4 


80 


4 80 


00 




60 




60 




72 


72 




72 




72 


60 


4 80 


4 


20 


3 


GO 


3 


CO 


4 20 


4 


80 


7 


20 


6 00 


7 20 


7 


20 


7 


20 


7 


20 


7 20 


7 


20 


9 


00 


7 20 


4 20 


3 


60 


3 


GO \ 






f 3 60 


3 


CO \ 


4 


80 


C 3 60 


6 00 


6 


00 


4 


80 5 


4 


80 


{4 80 


4 


SO 5 






{ 4 80 


5 




5 




5 




5 


5 




5 




5 


5 



> 

t2j 



GENERAL TRANSATLANTIC COMPANY— NEW YORK TO HAVRE. 







$0 16 


$0 18 


$0 10 


5$o 10 

} 13 


$0 08 
10 


$0 OS 
10 


$0 08 
10 


$0 07^ 

08 


$0 06 
08 


$0 07 
68 


$0 OGJ \ 
07 i 


$0 06 




do.... 


15 


18 


09 


\ 10 
I 11 


08 
10 


07i 
09^ 


07 
09 


07* 

03 


06 
03 


07 
08 


07 ? 

08 5 


07 






80 


1 00 


1 00 


1 00 


{ lU 


90 


1 CO 


90 


C 90 
i 1 00 


DO \ 
1 00 3 


1 CO 


80 


Flour (sacks) 


P'.^r 100 Ui3.. 


27i 


25 


22i 


22 


20 


20 


20 


20 


{ 1 


2->,^ 


\ iU 


20 




..do... 


■27i 


25 


20 


20 




20 


20 


C 17J 
{ 20 


15 
20 


20 




20 



Table VI. — Transailanfic transportation rates — Coutin.ucd. 
GENF:KAL THAXSATLAXTIC company— XEW YORK TO HAYEE— Continned. 



00 
CD 
00 



Articles. 



Ghceso do 

Tallow do — 

Beef per tierce,. 

Poik per l)bl.. 

Oil-eake per 100 lbs.". 

Cotton per lb . - 

Hops do 

Tobacco per hbd . . 

Lard, in small packages per 100 lbs.. 

Tobacco, in cases per 40 cu. ft.. 

Apples per bbl. . 

Hams per 100 lbs.. 

Butter do ... 

Measurement per ton 40 cu. ft. . 

Primage per cent. . 

Wlueat per busli.. 

Corn do 

Flour per bbl.. 

Flour (sacks) per 2,240 lbs . . 

Bacon do 



Javir.ary. 



$0 CO 
. 

1 50 
1 25 
30 

I 

01 

\ 7 00 
I 7 50 

32J 

7 00 
80 



Febru- 
jny. 



$0 40 
23 
1 25 
1 GO 



( 7 00 ? 
} 8 00 5 
5 



01 

7 00 X 

8 00 5 

{ 1 00 } 



7 00 
80 



' 00 
5 



I 



March. 
$0 40 

1 25 
1 00 



April. 



01 

GO 



7 00 
75 



40 



;5 6 

>10 



01 

; 50 

1 00 
25 

00 

75 
80 

321 

40 
50 
50 
00 
5 



May, 



$0 40 
20 
1 10 
1 00 



01 

' 00 



7 00 



80 
30 



7 00 
10 00 
5 



June. 



$0 



01 

7 00 

8 00 

25 

7 00 

70 
80 

30 

40 

7 00. 

8 00 

5 



J Illy. 



10 40 
20 
1 15 
1 00 

25 

8 

01 

7 00 

8 00 



; c 7 00 ? 

! { 8 00 5 
80 

50 

7 00 

8 00 
5 



August. 



Septem- 
ber. 



$0 40 

20 
1 25 
1 00 

30 

t 13 

01 
C 50 
7 00 

27i 

7 00 
75 
40 

40 

G 50 

8 00 

5 



\ ^ ] 

\ I 

i 1 00 5 

5 PO J 

I 00 i 



6 00 
8 00 

f 22i 
I 45 

^7 00 
I 8 00 

[ 85 
[ .^0 
i 40 
^ 30 
I 40 

7 00 

8 00 

5 



October. 



40 

22i 
1 25 
1 00 



Novem- 
ber. 



% 

IB 

01 

6 00 

7 00 
27J ] 
30 I 
32^ I 
35 J 

7 00 

60 
70 

40 

40 } 
50 j 
6 50 

8 00 

5 



I 20 I 

I 22 i i 

1 25 

1 GO 



01 

6 5U 

7 50 

25 
35 



90 
1 00 

40 

40 

G 50 
8 00 
5 



bcr. 



35 
20 
1 25 
1 00 



01 

G lO 

8 00 



40 

40 

6 00 
8 to 
5 



O 
H 
O 

O 

o 



CO 

at 

l-H 

o 
w 



o 

M 

o 
a 

H 



MOXAECn LINE— >;EW YORK TO LONDON. 



$0 11 


$0 08 


$0 074 


$0 08i 


$0 09 


$0 07 


$0 OU 


$0 05 


$0 07 


$0 09i 


$0 OCJ^ 


n 


08 


07i 


C8J 


09 


07 




05 


07 


09^ 


0C| j 


54 


48 


48 


48 


54 


43 


2G 


RG 


4S 


48 




4 80 


4 20 


3 60 


3 60 


4 20 


3 60 


2 -10 


2 40 


3 30 


3 90 


3 30 


8 40 


5 40 


4 80 


4 80 


G 00 


5 40 


4 20 


4 20 


4 80 


5 40 


5 40 1 



$0 07 
07 
42 

3 00 

4 80 



Lard 

Cheese .. 
Tallow.. 

Beof 

Pork .... 

Oil-cake . 

Hops 

Tobacco . 



Lard, in small packac^es., 

Tobacco, in cases . -■ 

Apples 

Hams 

Butter 



do... 

do . . . 

do . . . 

per tierc(i . 

per bbl. 

.per 2,240 lbs. 

per lb. 

per bbd. 

per 2,240 lbs. 
. - per 40 cu. ft.. 

per bbl. 

-per 2,240 lbs. 

do... 



Measurement ijer ton . 
Piimage 



. 40ca.ft. 
.per cent. 



8 40 

9 60 
7 80 
1 44 
1 02 

4 SO 
01 

7 20 • 

9 CO 

5 40 
72 



5 40 
5 



5 40 

6 CO 
4 80 
1 08 

72 

3 CO 
01 

6 00 

7 20 

4 L'O 



c n r.o \ 

\ 4 20 I 



4 80 
6 00 
4 80 
96 
C6 

3 00 
Oli 

4 50 

6 00 

3 60 
72 

4 SO 

6 00 

3 60 
6 



4 80 

G 00 
4 80 
1 08 
66 

3 CO 
01 

4 SO 

G 00 
4 80 
72 
4 80 

6 00 



c no 

7 20 
6 CO 
1 20 
84 

4 20 



4 80 

7 20 
4 80 



6 00 

7 20 

4 20 
4 80 
5 



0 I 

:o i 



5 40 
7 20 
4 80 
1 02 
72 

3 60 

i 

80 i 
40 I 
7 20 

4 20 



It 



7 20 
5 4 20 
I 4 80 

5 40 



4 20 
6 00 
3 CO 
78 

1 'rO 

2 iU 



4 80 

6 no 
3 60 



4 20 
6 CO 

5 GO 

5 



4 20 
C 00 
3 CO 
78 
CO 

2 40 



6 00 
3 CO 



4 20 
6 00 

3 00 
5 



4 80 
C 00 
4 20 
84 
C6 

3 00 



6 00 

3 CU 
72 

4 80 

6 00 

3 CO 
5 



5 40 

6 CO 
4 J- O 

96 



5 10 

6 CO 

4 20 
72 

5 40 

6 GO 



r> 'JO 

G CO 
4 80 
96 
72 

2 70 



4 80 

6 CO 

4 20 
72 

5 40 



4 20 
5 



4 80 
6 CO 
4 80 
96 
72 

2 70 



4 80 

G CO 

3 CO 
72 

4 80 

6 CO 

3 CO 
5 



AXCHOK LIXE— NEW YORK TO GLASGOW. 



Wheat 

Corn '. 

Flour 

Flour (sacks) 

Ba£ou 

Lard 

Cheese 

Tallow 

Beef 

Pork 

Oil-cake 

Hops 

Tobacco , 

Lard, in small packages . 

Tobacco, in cases 

Apples 

Hams 

Butter 



Measurement per ton 
Primage 



j)er bus].i . 

do 

per bbl.. 

.per 2,240 Ibs- 

do 

ao . .. 

do..., 

do... 

per tierco... 

per bid.. 

per 2,240 lbs. . 

pfr 11)-. 

per bbd - . 

per 2,240 ll;s. 
, - per 40 cu. ft. 

per bbl.. 

.per 2,240 lbs.. 
do 

40 ou.ft.. 

per cent.. 



$0 12 
1-2 
54 
4 80 
7 20 
6 00 
9 GO 
6 CO 
1 44 
1 02 

4 60 

J 

G 00 
9 00 

5 40 



4 80 
5 



$0 OS 
OS 
42 

3 GO 
5 40 

4 SO 
8 40 
4 20 
1 02 

72 

3 GO 
01 

4 80 
7 20 
4 80 



4 SO 
'5 



$0 07 
07 
42 

3 60 

4 80 
4 SO 
7 20 
4 20 

96 
66 

3 30 
01 

4 80 
7 20 
4 80 

72 
4 SO 
7 20 
54 20 
I 4 80 
5 



$0 09 
09 
42 

3 90 
f) 40 

4 80 
7 10 
4 80 

96 
CO 

3 GO 
01 

r, 40 
G CO 

4 SO 
72 

T) 40 
7 20 

4 20 

5 



$0 09 
09 
48 

4 20 
G 00 

5 40 
8 40 
4 80 
1 08 

90 
4 20 

01 
4 80 
7 20 

4 80 
72 

6 00 

5 40 

4 20 

5 



$0 



0C.i 
06.^ 
36' 
! 70 

■ 80 
. TO 

■ '.■() 
t CO 

hO 

60 
I 40 

80* 

; CO 

: 20 



4 20 . 
5 



$0 05 
05 
36 

3 00 

4 80 

1 80 
7 20 

3 60 
9') 
CO 

2 70 

4 20 
6 CO 
4 80 



4 ^0 
7 20 

4 20 

5 



$0 C6 
06 
30 

2 40 
4 60 
4 20 
7 20 

3 CO 
78 
54 

2 40 

4 20* 

5 40 
4 80 

84 
4 80 
7 20 

4 20 



$0 095 

42 

3 CO 
6 00 

4 80 
8 40 
4 80 
1 02 

78 

3 30 
01 

4 80 
8 49 
4 20 

84 
6 00 
8 40 

4 20 

5 



$0 G9 
09 
42 
3 CO 

8 40 

7 20 

9 GO 
6 00 
1 44 
1 08 

3 GO 
01 

6 00 

8 40 

4 80 
84 

8 40 

9 GO 

4 eo 

5 



$0 09 
(9 
42 

3 GO 

7 20 
C 00 

8 40 

4 80 
1 20 

10 

3 GO 
01 

4 £0 
7 20 
4 80 

73 

7 20 

8 40 

4 80 
5 



CO 
CO 



Table VI. — Transatlantic transportation rates — Continned. 



KOETH GERMAIN LLOYD STEAMSHIP COMrANT— NEW TOEK TO BPvEMEN, 



Articles. 


January. 


Febru- 
ary. 


March, 


April. 


May. 


June. 


July.- 


August. 


Septem- 
ber. 


October. 


ITovem- 
ber. 


D2ceni- 
ber. 






$0 22 


$0 21 


$0 20 


$0 18 


$0 17 


$0 15 


- 

$0 12 


$0 12 


$0 14 


$0 13 


$0 13 


$0 13 








21 


20 


18 


17 


15 


12 


12 


14 


13 


13 


13 






72 


72 


72 


72 


70 


70 


70 


70 


70 


70 


70 


70 






24 


25 


24 


22| 


20 


18 


18 


20 


20 


20 


20 


20 




do.... 


30 


30 


28 


24 


20 


17 


18 


18 


18 


18 


18 


20 




do.... 


30 


30 


28 


24 


20 


18 


18 


18 


18 


18 


22 


24 
36 




do.... 


42 


^ 42 


36 


36 


30 


30 


25 


18 


30 


25 


25 






30 


30 


28 


24 


20 


17 


Id 


18 


18 


18 


18 


24 






1 50 


1 30 


1 30 


1 00 


1 20 


1 00 


1 00 


1 00 


1 15 


1 25 


1 25 i 


1 25 






1 00 


1 00 


1 00 


85 


75 


70 


70 


70 


70 


72 


72 


72 






22 


22 


24 


22| 


20 


18 


17 


18 


18 


18 


18 


18 






*l 


'4' 










*i 




6 00 










6 50 


6 25 


i 

6 00 


1 

6 00 


6 00^ 


6 00^ 


1 

6 00 


*i 

6 CO 


'4 

6 00 


6 00 


6 00 






36 


36 


33 


30 


30 


25 


24 


25 


25 


30 


25 


30 






3 00 


3 15 


3 25 


3 25 


tl 68 


1 68 


tl 68 


tl G3 


tl 68 


tl 68 


tl 68 


tl 68 






72 


72 


70 


70 


'70 


70 


70 


C5 


72 


72 


J2 


1 00 










30 
GO 


25 
CO 

5 00 

6 00 


24 
60 


20 
GO 


24 
60 
4 80 
10 00 


20 
CO 
4 80 
10 00 


25 
60 


20 
GO 
4 80 
10 00 


20 
60 
5 00 
10 00 


24 

60 
5 00 
10 00 


Butter 










40cu. ft.. 


5 5 00 
|10 00 


5 00 

10 00 


5 00 
10 00 


5 00 
10 00 


4 80 
10 00 


4 50 
8 00 



*Add 5 per cent, primage. 



f Per caso. 
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Table Yll.—QuaiiUlij and value of ;property cleared from Buffalo io iide-xcaio' and inter- 
medial e j)oinis for the year 1885. 



Articles. 


Property cleared, 
tlirougb. 


Properly cleared, vray. 


Property cleared, 
through and Avay. 


Quantity. 


Value. 


Quantity. 

t 


Value. 


Total 
quantity. 


Total 
value. 


Boards and scantling, .feet. . 

Jlye do 

Cor^^ ......do.... 

BarRiy do 

Barley malt do 


41, 693, 434 
704i 
9, 193, 000 
16, 243, 857 
204, 303 
10, 883, 495 
49, 574 
185, 334 
327, 174 
84, 080, 948 
G28, 000 
8,024 


$1, 000, 642 
2, 405 
45, 970 
16, 243, 857 
H3, 054 
4, 897, 573 
39, 659 
157, 534 
114, 511 
2, 102, 024 
12. 560 
12, 036 


12, 572, 349 
8, 3274 
24, 176, 500 
1, 759, 901 
24, 379 
1, 848, 116 
88, 616 
19, 001 
23, 413 


$301, 730 
29,145 
I'JO, 880 
1,759,001 
17, 065 
831,652 
70, 393 
16,151 
8, 195 


54, 265, 783 
9, U31i 

33, 369, 500 

18, 003, 758 
2^8, 742 

12, 731,011 
138, 190 
204, 3:]5 
350, 587 

84, OHO, 948 
628, 000 
8, 024 


$1, 302, 378 
31,610 
lOG, 850 
18, 003, 758 
IGO, 119 
5, 729, 225 
110, 552 
173, 685 
122,706 
2, 102, 024 
12, 500 
12, 036 


Oil, meal andcako... do 













Table VIII. — Gross and net earnings of prominent lines of railroad. 
PENNSYLVANIA RAILEOAD. 



Years. 


Earnings 

from 
freight. 


Per cent, 
of gross 
earnings. 


Earnings 

from 
passengers. 


Per cent, 
of gross 
earnings. 


Not earn- 
ings. 


Per cent, 
of gross 
earnings. 


Gross earn- 
ings. 




$2, 805, 306 
4, 101, 784 
11, 193, 565 
12, 793, 160 
15, 651, 741 
20, 234, 046 
22, 400, 120 
23, 517, 178 
24, 536, 789 
22, 823, 329 


65.7 
70.7 
64.1 
73.0 
76.4 
77.9 
81.0 
76.3 
76.6 
75.6 


$1, 251, 857 
1, 453, 993 
5, 453, 047 
3, 757, 942 

3, 772, 306 

4, 437, 146 

5, 023, 385 

5, 962, 456 
6,115,423 

6, 017, 752 


29.3 
24.5 
3L2 
2L4 
18.4 
17.1 
18.2 
19.3 
19.1 
19.9 


$1, 829, 277 
2, 296, 402 
4, 189, 111 
6, 271, 622 
8, 699, 199 

11, 936, 172 
12, 178, 540 

12, 958, 155 

13, 696, 399 
12, 621, 778 


42.8 
38.7 
24.0 
35.8 
42.4 
45. 9 
44.1 
42.0 
/ 42.8 
4L8 


$4, 270, 070 
5, 932, 70 L 
17, 459,109 
17, 531, 707 
20, 493, 252 
25, 987, 658 
27, 047, 009 
30, 830, 982 
32, 017, 813 
SO, 196, 885 


1860 


1870 




1881 


1882 


X8S4 ■■■■■■ 



NEW YORK, LAKE ERIE AND WESTEBN BAILEOAD. 





$3, 653, 002 


66.6 


$1, 608, 670 


30.9 


$2, 823, 219 


51.4 


$5, 488, 903 




3, 884, 343 


75.0 


1, 180, 957 


22.8 


1, 903, 32G 


36.7 


5, 180, 322 


1 865 - 


10, 726, 264 


70.1 


4, 450, 209 


29.1 


4,483, 385 


20.3 


15, 3U0, 575 




11, 983, 547 


74.1 


3, 968, 899 


24.5 


4, 100, 450 


25.4 


16,179,401 




12, 287, 399 


72.8 


3, 461, 304 


20.5 


4,197,727 


24.9 


10, 876, 858 


1880 ...... rn^rn ... a..... 


14, 391, 115 


77.0 


3, 682, 951 


19.7 


7, 049, 183 


37.-7 


18, 093, 108 


1881 ...>■■ raa.B. a..... 


15, 979, 577 


77.1 


4, 041, 267 


19.5 


7, 45D, 375 


30.0 


20,715, COS 


] 882 .>■•.■■•.■■...■••. 


14, 642, 128 


73.3 


4, 384. 510 


21.9 


6, 887, 680 


34.5 


19, 975,774 


1883 


15, 562, 141 


75.5 


4, 134, 971 


20.1 


7, 019, 872 


34.1 


20, 5<J8, 571 


1884 


12, 903, 157 


73.2 


3, 676. 657 


20.9 


5, 549, 039 


3L5 


17, 018, 070 



NETV YORK CENTRAL AND ITODSON PvIVER KAILPOAD. 



1,855 


$3, 755, 320 


43.8 


$4, 456, 199 


53.1 


$3, 775, 620 


45.0 


$f, 355,217 


1860 


4, 943, 038 


54.9 


3,714, 204 


4L2 


3, 456, 520 


38.4 


9, 004, ;ib6 


1865 


11, 000, 058 


59.7 


0, 621, 406 


35.9 


3, 089, 382 


20.0 


18, 427, 901 




14, 327,418 


04.1 


0, 738, 592 


30.1 


8, 295, 240 


37.1 


2L', 363, 320 


1675 


17, 899, 702 


07. 3 


7, 276, 848 


27.4 


9, 323, 307 


35. 1 


26, 585, 415 




22, 199, 906 


73.2 


6, 611, 160 


2L8 


12, 409, 052 


41.3 


30, 318. 940 


1881 ^ 


20,736, 750 


70.7 


0, 958, 038 


23.7 


9, 857, 746 


33.6 


29, 322, 5:j2 


1882 


17, 672, 252 


04.9 


7, 816, 519 


28.7 


7, 853, 823 


28.8 


27, 249, 797 


1883 


20, 142, 433 


00. 3 


8, 526, 843 


28.1 


9, 613. 397 


3L7 


30, 303, 991 




16, 434, 983 


04.0 


7, 533, 213 


29.3 


7, 827, 108 


30.4 


25, 070, 421 



26 AG— '85 
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Table IX. — The Nortliicesiern roads. 



GROSS EAIimNGS TEOM FREIGHT. 



Years. 


Chicago 

and 
Alton. 


Chicago, 
Burlington 
and 
Quincy. 


Chicago, 
Milwaukee 
and Saint 
Paul. 


Chicago 
and North- 
weetern. 


Chicago 
and Rock 
Island. 


Illinois 
Central. 


Aggregate 
of all. 


L8T0 

1881 

1884.... 


$3, 372, 068 
3, 173, 631 
5, 808. 484 
5, 546. 870 

5, 948, 123 
6, 197, 081 

6, 073, 675 


$4, 514, 629 
8, 502, 617 
16, 054, 209 
16, 595, 819 
15, 711, 509 
19, 514, 161 
18, 514, 432 


$5, 116, 141 
5. 690, 568 
8, 884, 226 
11, 884, 796 
14, 002. 335 
16, 365, 354 
16, 128, 964 


$8,187, 597 
9, 549, 430 
12, 897, 777 
14, 414, 151 
17, 525, 134 
16, 894, 352 
17, 677, 860 


$3, 587, 002 
5, 292, 412 
8. 035, 165 
8, 690, 480 
9, 687, 097 

7. 928, 237 

8, 056, 316 


$5, 142, 521 
5, 490, 995 
5, 871, 832 
5, 875, 649 
5, 918, 152 
8, 664, 959 
7, 902, 043 


$29, 919, 958 
37,690, 553 
57, 551, 693 
63, 007, 705 
68, 792, 350 
75, 564, 744 
74, 353, sue 


TONS OP FREIGHT CABRIBD. 


J 875 

1880 

1881 

1882 

1883 

1884 


1, 261, 432 
1,545, 842 
3, 071, 788 
3, 275, 004 
3, 522, 840 
8, 488, 496 
3, 508, 284 


1, 052, 754 

2, 396. 933 
0, 639, 186 
7, 710, 750 

6, 346, 259 

7, 045, 701 
7, 525, 997 


1, 522, 753 
1, 832. 527 

3, 260, 353 

4, 276, 088 
5, 127, 7G7 

5, 661, GG7 

6, 023, 016 


2, 222, 978 
3, 153, 315 
5, 574, 635 
C, 662, 112 
8, 190, 893 

7, 874, 665 

8, 453, 994 


856, 668 

1, 717, 727 

2, 966, 763 

3, 276, 260 
3, 754, 531 
'6, 454, 888 
3, 618, 142 


1, 623, 904 

2, 016, 424 
2, 702, 582 
2, 875, 833 

2, 909, 578 

3, 538, 562 
3, 35i, 085 


8, 640, 570 
12, 662, 768 
24, 215, 307 

28, 076, 047 

29, 851, 868 

31, 663, 979 

32, 573, 518 



NUMBER OP TONS CARRIED ONE MILE. 



Years. 


Chicago 
and Alton. 


Chicago, Bur- 
lington and 
Quincy. 


Chicago, Mil- 
waukee and 
Saint Paul. 


Chicago and 
Northwostorn. 




145, 000, 000 
168, 923, 870 
481, 474, 730 
447, 009, 997 
474, 823, 908 
549, 360. 534 
601!, 768, 054 


147, 409, 207 
436, 363, 161 
1, 624, 461, 793 
1, 211, 903, 074 
1, 222, 808, 402 
1,652, 141,453 
1, 427, 286, 632 


181,428,573 
272, 539, 502 
604, 876, 154 
607, 347, 607 
945, 250, 150 
1, 176, 60.5, 032 
1, 247, 737, 233 


364, 747, 240 
454, 550, 357 
865, 909, 542 
980, 5L2, 774 
1, 192, 188, 039 
1, 183, 829, 358 
1,350, 173,773 




1880 








1884 




Years. 


Chicago 
and Rock 
Island. 


Illinois Cen- 
tral. 


Aggregate 


Rate per ton 
per mile. 




130. 683. 871 
287, 013. 578 
686, 458, 954 
712, 383, 120 
788. 400, 874 
701, 505, 385 
734, 601, 380 


205, 409, 400 
284, 650, 900 
381, 288, 482 
386, 035, 424 
417, 792, 652 
604, 032, 667 
577, 542, 939 


1, 234, 678, 291 
1, 904, 937, 377 

4, 544, 469. 055 
4, 435, 202, 005 

5, C41, 330, 034 

6, 768, 173, 429 
5, 940, 110, Oil 


$0 02. 423 
01. 979 
01. 260 
01. 420 
01. 364 
01. 308 
01. 251 

















CEEEAL SUPPLY OF EXJKOPE. 

The production of cereals of the countries of Europe was given in No. 
3 of the present series of statistical reports, but the record of the 
products grown does not indicate accurately the actual supply. The 
imports must be added to homo production, and exports subtracted fi oni 
the sum. I^"or will a single year suffice, as both production and coin- 
mercial exchanges of grain fluctuate, and the real consumption is not 
exactly coincident in point of time with the recorded crop movement of 
each year. But the figures of a period, five or ten years, taken together, 
will afford an average that will represent as closely as is possible or 
desirable the real rate of consumption. 

It has been difficult to collect official data for a consecutive series of 
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years, and impossible to make the series nnifonn. Twenty years ago < 
only a few fragments of similar data conld be had j even now there are 
countries in Europe that do not attempt annual estimates of production. 

The following statement is a summary of the actual supply of each 
country named, for food of man, feed of animals, and seed for sowing : 



Slatemeiit showing the average supply for a aeries of years of home-grown and foreign 
ivheatf and of all cereaU^ with the average supply per head of population^in centals. 



CoQDtries. 


Popnlation. 


Period. 


▲TBlUai BUFtLJ, 


Wheat 


All Gorcals. 


Aggregate. 


Per head. 


Aggre/;ate. 


Per head. 


Anstiio-HaocArj 


87, 000, 000 
r». 460, 000 
1, 050. 000 
37, 000, 000 
45. 200, 000 
34, 500. 000 
27, 500, 000 
3, 950, 000 
4, 160, 000 
5, 073, 000 
78, 000, 000 
4, 500, 000 
1, 775, 000 


1874-'82 

1882 
1876-'82 
1872-'83 
1878-'83 
1874-'83 
1872-'82 
1870-'82 

1877 

1876 

1870- '81 
1874-'82 

1871- '75 


Poundt. 
7, 028, 418, 475 
2, 542, 400, 959 
145, 704, 918 
20,419,402, 008 
7, 066, 830, 311 
12, 945, 181, 690 
8, 770, 418, 065 
683, 635, 002 
523, 351, Oil 
468, 285, 695 
8, 147. 169, 628 
269, 120, 005 
45, 842, 149 


OentaU. 

I. 90 
4.66 
.75 
5. 64 
1. 56 
3. 75 
3. 19 
1. 73 
L3fl 

'■"'Toi* 

.60 
.26 


Poundi. 

27, 116, 883, 246 
5, 308, 660, 999 
3, 149, 367, 153 
37, 408, 006, 083 
37. 487, 235, 572 
29, 489, 954, 373 
14, 894, 023, 870 
2, 493, 816, 867 
2, 009, 602, 886 
3, 751, 066, 483 
69, 080, 603, 014 
3, 658, 811, 394 
1, 003,793, 155 


Ceniali. 

7. 34 
9. 74 

JO.U 

8. 21) 
8.55 
6.42 
6.81 
4.&i 


lluBsla M.... 


8. 86 
7.91 
5. 99 



This Btateiuont inclades aboat 280,000,000 of the popnlation of Enrope, and makes the supply 
690,000,000 centals of wheat and 2,368,000,000 centals of all cereals together. Belgium is represented 
by a single year. It is belieyed that on average would be about 4 centals of wheat per head, and 8.5 
of all cereals. The total popnlation of Europe is about 330,000,000. 



This supply is obtained mainly from domestic production, in some 
countries in part by importation, and in all there are some imports and 
exports which modify the supply. These data have been compiled for 
a series of years (published in the monthly report of March, 1885), and 
the average imports and exports, as well as production, give a truer idea 
of the real supply than could be obtained from the examination of fluc- 
tuating annual figures. 



Talle showing the average productiouj imporiSj erports, and supply of wheat in different 
countries for the period specified. 



Countries. 


Period. 


Production. 


Imports. 


Exports. 


Supply. 


Great Britain and Ireland. 
Italy 


1874- '82 
1882 

1875- '82 
1872-'83 
1878-'83 
1874-'83 
1872-'82 
1870-'82 

1877 

1870- '81 
(e) 

1874-'82 

1871- '75 


Pounds. 
67, 082, 962, 753 
cl, 635,168,200 
274,097,768 
cl8, 497, 867, 361 
bd, 288, 551, 029 
d5, 678, 396, 111 
8, 287, 892, 591 
6326,204,285 
459, 675, 000 
11, 870, 897, 640 
10, 409, 425, 500 
191, 536, 007 
16, 514, 280 


Pounds, a 
414,702,652 
1, 577, 802, 564 
80, 666, 863 
2, 830, 981, 902 
1, 426, 817, 488 
7,413, 012,499 
655, 089, 727 
588, 256, 302 
63,736,613 


Pounds, a 
469, 246, 930 
670, 569, 805 
209, 059, 713 
909, 446, 655 
648, 538, 205 
146, 226,920 
172, 564, 253 
230, 825, 585 
60, 602 
3,723,728,012 
140, 106, 504 
21, 286, 111 


P<mnds. 

7, 028,418, 475 
2, 643, 400, 959 

145,704,918 
20, 41 d, 402, GU8 
7,066, 830, 311 
12, 945, 181, 690 

8, 770, 418, 065 
683, 635, 002 
623, 351, Oil 

8, 147, 169, 628 
10,414,278,373 
269, 120, 005 
45,842,149 




144, 959, 377 
98, 871, 110 
29,327,869 



a Including wheat meal and flour, reduced to their approximate equiyalents in wheat. 
6 Spelt is included with wheat. In the case of Austria-Hungary the quantity of spelt Is relailrelv 
very small. ^ 
c ^elt and maslin are included with wheat. 

d These figures do not include the Isle of Man and the Channel Islands. 

e The figures as to production are taken from Br. von Keumann-Spallart'a, XTAwiichtin der Welt' 
ioirOiscJu^L and purport to represent a medium crop for the period 1867 to isfl The Imports and ex. 
ports are for the year 1878. if 



404 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Table shomng the average productiouj imports, exports, and supply of cereals other than 
wheat* Jin different countries for the period specified. 



Conntrios. 


Perioda. 


Production. 


Imports, a 


Exports.a 


Supply. 








Poundg. 


Poundi. 


Founds. 


Pounds. 




l874-'82 


20, 


4«1, 219, 95S 


721, 077, 580 


1, 093, 832, 708 


20, 088, 464, 771 




1882 


2, 


032, 191, 624 


1, 208, 488, 331 


474, 419, 915 


2, 766, 260, 040 




1875-'82 


3, 


152, G21, 278 


202, 443,499 


351, 402. 540 


3, 003, 662, 239 




1872-'83 


]0, 


584, 788,138 


1,182, 518,412 


778, 702, 473 


16, 988, 604, 077 




1878-'83 


27, 


308, 083, 487 


3, 831, 994, 704 


719, 072, 931 


30, 420, 405, 261 


Great Britain aud Ireland e.. 


1874-'83 


10, 


301, 553, 025 


6, 352, 373, 993 


109, 154, 329 


16, 544, 772, 689 




1872-'82 


G. 


054, 305, 533 


d2Gl, 292, 479 


191.992, 201 


6, 123, 605,811 




1870-'82 


1, 


311,446, 544 


789, 447,111 


290, 711,789 


1, 810, 181,866 




1877 




451, 749, 552 


35, 923, OGG 


1,420, 743 


1,486,251,875 




1870-'81 


G5, 


398, 103, 810 




4,464, 730,424 


GO, 933, 433, 386 




(e) 


8, 


133, 219, 368 


47,"328,'476' 


33. 328.410 


8, 147, 219, 428 




1874-'S2 


3, 


442, 835, 845 


370, 397, 802 


523, 542. 3^8 


3,289,691,38U 




1871-75 




646, 632, 216 


384, 694, 726 


13, 375, 936 


1, 017, 951, 006 



* In 8omo cases other than wheat, spelt, and maslin. see notes to procoilin^^ table. 
a The figures on imports and exports include cereal products reduced to their approximate equiva- 
lent in the cereals from which they were respectively derived. 
h Millet, of whicli the amount is comparatively small, is not included. 
c The figures as to production do not include tue Isle of Man and the Channel Islands. 
d Pulse 18 included with grain in theso figures, 
e See note e, preceding table. 



Talle shinving the average productiouy import, export, and supply of ccreaU in different 
countries for the periods specified.* 



Countries. 


Periods. 


Production. 


Imports. 


Exports. 


Supply. 






Pounds. 


Pounds. 


Pounds. 


Pounds. 


AuBtria-Hongary 


1874-'82 


27, 544, 182, 713 


1, 135, 780, 231 


1, 563, 079, 698 


27,110, 883.246 


1882 


3, 607, 359, 824 


2, 786, 290, 895 


1, 144, 989, 720 


5, 308, 060, 999 


Deilmark ..... ........m*... 


1875-'82 


3, 426, 719, 046 


283, 110, 362 


560, 462, 253 


3, 149. 367, 153 




1875-'83 


35, 082, 655, 498 


4, 013, 500, 315 


1, 688, 149, 128 


37, 408, 006, 685 




1878-'83 


33,596, 034, 516 


5, 258, 812, 192 


1, 368,211., 136 


37, 487, 235, 572 


Great Britain and Ireland . . . 


1874-'83 


15,979.949,136 


13, 765, 386, 492 


255, 381, 249 


29. 489, 954.379 




1872-'82 


14, 342, 198, 124 


916, 382, 206 


364, 556, 454 


14, 894, 023, JS7i3 




1870-'82 


1, 637, 650, 829 


1,377, 703. 412 


521, 537, 374 


2, 493, 816, 807 




1877 


1, 911, 424, 552 


99, 659, 679 


1, 481, 345 


2, 009, 602, 880 


KnssiA in Europe. 


1870-'81 


77, 269, 061, 450 




8, 188, 458, 436 


69, 080, 603,014 




(*) 


18, 542, 644, 868 


192, 287, 847 


173, 434, 914 


18, 561, 497, 801 




1874-'82 


3, 634, 370, 852 


469, 268, 972 


544. 828, 429 


3,558, 811,304 




1871-'75 


663, 146,496 


414, 022, 595 


13, 375, 036 


1, 063, 793, 155 



* See notes to the two preceding tables. 



1885— THE CEOPS OJ^ THE YEAE. 

T^otwitlistanding the fears of many in tlie early months of the year, 
the season has been a full average of productiveness. It is the first 
ill five years past to give an average yield of corn, after a i)revious 
period of six years of 26 bushels or more per acre. The present rate ex- 
ceeds the average about half a ])ushel per acre. 

Oats, allied to corn in its uses, and governed in price more or less by 
the supply of maize, also made a high record in the season's reports of 
condition, showing the largest area and greatest volume of production 
ever recorded. 

Barley is a medium crop, aud buckwheat above the average. 

Wheat has suffered worse from winter killing than in any former ex- 
perience of crop reporting in this Department. The winter of 1880-'81 
was only less severe, and that of 1873-'74 was nearly as bad. On the 
basis of the area seeded the yield was only 9.2 bushels ; on the area 
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harvested, deducting abandoned and replanted areas, which were larger 
than ever before, the yield averages 10.4 per acre. The loss was not 
material in the northern belt. Michigan, the highest latitude in which 
winter wheat is grown, suffered less than usual, and made a large crop, 
one of the best recorded ; its surface was well covered with a blanket 
of snow until into April. There was some protection in Northern Ohio, 
and a comparatively good crop on a limited area. The loss in New 
York was also slight, and not very severe in Pennsylvania, with some 
exceptional areas of greater damage. The central belt between 36^ and 
40^ of latitude received the full effect of the winter's severity. The 
South is usually exempt from injury by winter freezing, but not en- 
tirely the past season. The signs of injury in spring were visible even 
in the extreme South. 

Cotton promised a large crop, on an increased acreage, and has made 
nearly a medium one, in aggi*egate volume exceeded by the crop of 1882, 
and approached somewhat nearly only by that of 1880. 

Other crops have enjoyed conditions favoring medium abundance, 
with some exceptions, notably the potato crop, which was injured se- 
verely by rot in the latter part of the season. 

Altogether production has been abundant, more than ample for do- 
mestic consumption, in everything except the products which are always 
insofidcient, as sugar, barley, rice, and subtropical fruits. 

TEMPEEATUEB AOT) EADTPALL. 

The temperature of April was a full average on the Atlantic coast 
and the Eastern Gulf States, and stUl higher in the Western Gulf States, 
in Tennessee, and in all the region west of the Missouri. It was an av- 
erage in the Ohio Yalley and in the Mississippi Yalley ; and slightly 
below average in the Lake region and in Florida. May temperature 
was uniformly lower than an average in all the country east of the 
Rocky Mountain region, and higher thence to the Pacific coast. In 
June temperature was normal in the East, the South Atlantic States, 
Western Gulf States, but low in the Ohio Yalley, the Lake region. Up- 
per Mississippi, the Missouri Yalley, and extreme Northwest. It was 
nearly an average in July. August was unusually cool throughout the 
West, and in September somewhat below the average, except in the 
Northwest. 

Rainfall was deficient in April from Pennsylvania to Florida, and es- 
pecially abundant in the Missouri Yalley. The May precipitation was 
above the standard in all of the States south of New England, normal 
in the Ohio Yalley, and deficient in the Lake regions and the Northwest; 
hut the Lower Lake region had an excess in June, as did the East, the 
Lake region, and the Missouri Yalley in August. The Southern Atlantic 
States were visited with extreme rainfall in September, while the quan- 
ti ty was small north of Maryland. As a whole, there was a more equal 
distribution than usual, and greater exemption from droughts. Injuries 
to growing crops were greater from floods and excessive moisture than 
Irom drought. 
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For a better opportunity to study the peculiarities of the season's 
meteorology and its influence on vegetable growth and maturation, the 
following tables from the Signal Service records are presented : 



AVERAGE TEMPEKATURE. 





AprlL 


May. 


Jnne. 


July. 


August. 


Scpteniljor. 


Distriota. 


year*. 






years. 




years. 




years. 




years. 




years. 












•s 




o 




o 




o 




o 












S 








m 








■ 02 






1 


CO 






•S 






in 

00 


•£ 


oo 


o 






CQ 










CQ 


iH 




CO 


m 


CO 


m 


ou 




0 


O 




0 


o 


O 


o 


o 


o 


o 


0 


o 


o 


Noyr Englana ^ , . 


43.4 


45. 


0 


54.9 


53.1 


64.3 


64.1 


69.4 


69.7 


C8. 3 


66.2 


62.1 


59.2 


Middle Atlantic States . . 


40.0 


50. 


6 


61.5 


59.3 


70.7 


09.7 


75.4 


76.1 


73.7 


73.4 


68.0 


XiCO 


South Atlantic States. . . . 


G1.2 


61. 


2 


70.0 


69.1 


76.9 


76.5 


80. 5 


80.3 


78. 4 


79.0 


74. 4 


73.4 




72.3 


71. 


0 


76.7 


75.8 


80.8 


80.6 


83.0 


82.2 


81.8 


81.9 


79.6 


80.2 


Eastern G-nlf States 


65. 0 


65. 


4 


72. G 


70.2 


78. 7 


79.1 


81. 0 


80.2 


79. 2 


78.9 


75. 0 


74.3 




C6.4 


67. 


8 


73.3 


71.2 


80.1 


80. 5 


82.5 


82. 1 


81.0 


80. 9 


76.1 


75. 8 




75.8 


76. 


2 


80.1 


76.2 


84.2 


83.6 


85.6 


84. 0 


83.1 


83. 1 


80.6 


80. 4 




58.5 


60. 


1 


68.9 


65.8 


75.9 


76.0 


79.2 


78! 4 


76.8 


70!9 


70.2 


70.3 


Ohio Valley 


53.5 


53. 


5 


65.0 


62. 6 


73.2 


70. 7 


77.1 


77. 7 


74.8 


72. 6 


67.3 


65. 9 


Iiower LaKe region 


44.4 


43. 


0 


57.2 


55.5 


67.0 


64. 1 


71.5 


71.6 


70.4 


65.5 


68. 4 


01.1 




39.2 


37. 


6 


Si.Z 


48.5 


61.5 


59.4 


67.1 


67.2 


66.4 


61.3 


59.0 


57.8 


Extreme Northwest 


38.4 


40. 


1 


62.4 


51.7 


62.6 


60.4 


66.4 


66.7 


66.0 


00.7 


54. 8 


55.2 


Upper Mississippi Valley 


50.7 


50. 


4 


62.7 


60.1 


71.0 


09.7 


75.5 


76.5 


73.6 


69.0 


64.0 


64.0 




46.9 


48. 


6 


59.2 


58.1 


69.8 


68.3 


73.3 


74.7 


72.6 


67.8 


62.0 


02.4 


Northern Slope 


42.0 


45. 


1 


52.4 


52.1 


62.3 


59.3 


66.8 


66.3 


67.2 


63.7 


55.2 


56.9 


Middle Slope 


50.1 


52. 


1 


69.6 


56.8 


70.0 


68.6 


74.8 


74.0 


72.7 


71.2 


63.8 


63.5 


SoTLthcm Slope 


C2.8 


63. 


1 


70.8 


66.4 


77.9 


77.5 


80.1 


79.0 


76.9 


77.7 








57.9 


59. 


3 


66.6 


66.1 


75.3 


71.7 


79.4 


79.8 


75.4 


76.6 


'68." i" 


"69." 7 


Middle Plateau 


48.3 


50. 


0 


55.2 


56.8 


65.9 


61.8 


73.6 


73.3 


72.0 


72.2 


62.2 


63.3 




49.3 


62. 


1 


5(3.8 


68.4 


65.0 


63.9 


70.9 


72.8 


70.3 


71.3 


59.0 


61.7 


North Pacific Goastregion 


50.2 


51. 


7 


55.0 


67.6 


60.6 


60.4 


64.4 


66.7 


64.1 


64.3 


58.8 


60.8 


Middle Paoiiic Coast re- 




























gion 


57.0 


59. 


9 


59.2 


61.2 


64.6 


62.1 


66.8 


67.2 


66.4 


67.2 


67.5 


68.4 


South Pacific Goastregion 
Monnt Washington, N. H. 
Pike*B Peak, Colo 


61.5 


64. 


3 


66.6 


68.8 


71.9 


70.1 


75.9 


77.0 


69.1 


72.2 


67.1 


68.8 


20.9 


2.^1. 


0 


33.5 


36.1 


43.9 


48.2 














13.6 


15.8 


21.9 


31.1 


32.7 


29.8 





























AVEEAGE RAJNFALL. 



Nov EAgland _ 

Middle Atlantio States .. 

Sonth Atlantio States 

Florida Peninsnla 

Eastern Gulf States... 

Western Gnlf States 

Kio Grande Valley 

Tennessee 

Ohio Valley 

Lower Lake region 

Upper Lake region 

Extreme NorthTrest 

Upper Mississippi Valley 

Missouri Valley 

Northern Slope 

Middle Slope 

Southern Slope 

Southern Plateau 

Middle Plateau 

Northern Plateau 

North PacificCoast region 
Middle Pacific Coast re- 
gion 

SouthPacific Goastregion 
Mount Washington, N. H. 
Pike's Peak, C^o 



Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


Jn. 


3. 60 


3. 13 


3. 70 


3. 51 


3. 76 


3. 33 


4. 42 


2. 21 


3. 42 


6. 41 


3. 33 


L74 


3. 69 


L 81 


2.88 


3. 99 


3. 59 


2. 31 


4. 24 


2. 93 


4. 91 


4. 88 


3.99 


L 66 


4. 64 


2. 16 


3.62 


6. 34 


5.01 


5. 80 


5.72 


4. 63 


6. 30 


7. 67 


6. 84 


7. 14 


2. 61 


0. 62 


3. 15 


4. 67 


6.20 


7. 36 


5. 56 


6. 25 


7. 67 


6.74 


5. 22 


10. 34 


5. 87 


4. 32 


4.45 


5.05 


4. 94 


4. 23 


4. 88 


5. 06 


5.44 


5.43 


4. 21 


7.91 


4. 60 


5. 88 


5.39 


5. 07 


3. 53 


2. 97 


3. 96 


4. 01 


3. 92 


1. 82 


4. 55 


8. 34 


0. 76 


1. 58 


2. 88 


8. 72 


1.60 


0. 27 


1. 97 


0. 75 


4. 66 


1. 52 


4.46 


4.40 


5. 82 


2. 57 


3. 80 


4. 93 


4. 57 


3. 62 


4. 02 


4. 73 


3.77 


2. 71 


3.24 


4. 68 


3. 50 


3. 73 


3. 00 


3. 70 


4. 44 


4. 22 


4. 51 


1. 90 


3. 37 


4. 61 


2.56 


3.54 


2. 36 


2.44 


3.25 


3.96 


3. 76 


5. 25 


3. 80 


3.27 


3. 06 


5. 10 


3. 09 


2. 74 


2. 02 


1. 98 


3.57 


2. 40 


4.23 


4. 04 


3. 50 


2.92 


3. 11 


6. 22 


3. 70 


2. 51 


1. 86 


2.42 


3. 00 


1.47 


3.62 


4. 82 


3. 22 


3.21 


3.13 


1. 61 


2. 35 


1.19 


2. 97 


3. 42 


4. 43 


2.48 


5.62 


5.04 


4. 14 


4. 05 


8. 21 


6. 48 


3. 57 


4. 87 


3. 08 


4. 19 


3.99 


4. 10 


4. 82 


4. 29 


4. 86 


4. 09 


3. 02 


6. 04 


2.27 


3. 47 


1. 61 


1.45 


2. 43 


1. 40 


2. 23 


4. 16 


1. 96 


1.M 


1. 38 


1. 85 


1.14 


0. 52 


1.34 


2. 61 


4. 09 


4. 61 


3. 40 


4. 04 


3. 40 


3. 25 


2.58 


4. 17 


1. 60 


2. '20 


L37 


1. 99 


3,12 


3. 19 


2. 98 


4. 18 


3.18 


1.71 


3. 87 


3. 6G 






0. 48 


0.41 


0.40 


0.55 


0. 42 


0. 00 


2. 24 


1. 30 


2. 98 


1. 69 


'lis' 


"o.li 


1. 74 


2.24 


L52 


L 78 


0. 70 


2.54 


0. 36 


0. 29 


0.47 


0. 47 


0. 62 


0. «H 


1. 86 


0. 15 


L50 


2.67 


1. 20 


2. 74 


0.58 


0.19 


0. 29 


0. 19 


0. 79 


]. (11 


3. 58 


0.88 


2. 23 


3. 48 


1. 34 


1. 36 


0. 70 


0. 47 


0.69 


trace 


1. 94 


2. 18 


3.00 


1.49 


0. 92 


0. 32 


0,35 


0. 75 


0. 06 


0. 11 


0. 04 


0. 20 


0. 30 


1.03 


0. 98 


1.09 


0. 35 


0. 22 


0. 10 


0. 02 


0. 07 


0. 17 


0. 10 


0. 06 


0. 02 


0. oi: 


4. 28 


2. 66 


0. 85 


2. 29 


9. 45 


11. 34 














3. 32 


5. 39 


4.01 


6.12 


L83 


1. 39 



























Grouping the more important agricultural districts of the South and 
West, and comparing the record of 1885 with the average, the peculiar- 
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ities of the season's temperature and rainfall in the several districts is, 
made easily apparent : 



Montbs. 


Soutb Atlantic. 


Western Gulf. 


Obio Yalley. 


Missouri Val- 
ley. 


Extreme North- 
west. 














w — 






















u . 

a> ^ 




. 

P-S 


d 

d 




Tern 
atu 


a 
Ph 


Tem 
ata 


a 
■3 


Tem 
atu 


a 

1 


BB 

H 


"rt 




1 


A prU 

July 


O 


Inches. 


o 


Inches. 


0 


Inches. 


0 


Inches. 


0 


Inches. 


0.0 


-2. 48 


+1.4 


+1. 28 


0.0 


+0. 23 


+1.7 


+1.11 


+1.7 


+0. 50 


-0.9 


+2. 82 


-2.1 


-0. 32 


-2.4 


-0. 20 


-1.1 


+0. 11 


—0.7 


-1.50 


-0.4 


+0. 79 


-1-0.4 


-0. 56 


-2.5 


-0. 22 


-1.5 


-0. 53 


-2.2 


+ 1. 20 


-0.2 


-1. 09 


-0.4 


+ 0.05 


+0.6 


-2. 61 


+1.4 


-0. 07 


+0.3 


-0. 01 


+0.6 


+1. 37 


-0.1 


-2. 10 


-2.2 


+ 1. 24 


-4.8 


+3. 02 


-5.3 


-1. 52 


September 


—1.0 


+1. 30 


-0.3 


+3. 78 


-L4 


+0. 08 


+0.4 


+1.20 


+0.4 


-1. 16 



CORN. 

In consequence of tlie injury to wheat, the maize acreage was in- 
creased more than usual. 

The area of hist year, as estimated, was 69,083,780 acres 5 this year 
73,130,150 acres, an increase of 5 per cent. The crop had a favorable 
start. July condition averaged 94 per cent, against 96 in 1884 and 100 
in 1880. High condition in July is not absolutely essential to the pro- 
duction of a large crop, yet it is a favorable indication. During the 
six consecutive years of large production, condition in July reached 100 
twice, but only in one instance, in 1877, was lower than in July of the 
present year. 

It was shown that there had been a large amount of replanting 
throughout the West, partly because of defective seed used and partly 
on account of excessive moisture in the seed bed, and a prevalence of 
cut-worms that seems to have been somewhat unusual. The lessons of 
the past few years have been expensive, but they have not taught all 
farmers the economy of a careful and timely selection of seed, though 
much has been done in that direction by thoughtful farmers. An im- 
mense amount of labor has been lost this season in replanting because 
of ]ioor seed. 

There was an excess of moisture in low-lying lands at the planting and 
germinating period, as well as that of early growth, in a large portion 
of the breadth, yet the ardent suns of the last week in June evaporated 
rapidly the excess of moisture and greatly improved the appearance of 
the crop, so that growth was generally luxuriant and the color a healthy 
green at the time of observation for the July report. 

The August report showed an improvement in condition which carried 
the average to 96. In some sections temperature was very high and 
moisture deficient a part of the month ; yet improvement continued, 
showing that high heat, without deficient moisture often benefits corn 
rather than injures it. 

In the latter part of July rains were general, insuring against very 
serious drought for the remainder of the season, and guaranteeing, in the 
absence of frost, at least a medium rate of yield. 

The returns of the 1st of September showed that drought in the South- 
eastern States had wrought some iiyury in the light soils ; on the north- 
ern border maturity had been delayed by heavy rains and cool nights, 
with slight frosts in high latitudes 5 yet average condition had been re- 
duced only by a single point, and the crop, in the absence of killing 
irosts was assured. The growing seasoDy from germination to harden- 
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ing of the grain, had been characterized by a moderately high tempera- 
ture and sufficient moisture, "with local exceptions, for healthful growth 
and full maturity. The meteorological conditions of the summer had 
been more favorable, on the whole, than any prior season since 1880, 
and the promise accordingly of a somewhat larger rate of yield was 
reasonably sure. It Is more and more apparent that agricultural mete- 
orology, in connection with corn-growing, is of equal importance with 
soil constituents, and that failure results from abnormal temperature 
and rainfall than from lack of fertility. 

Insects caused no general or serious damage. In the Ohio Yalley 
and in the Lower Missouri Yalley grasshoppers were abundant, causing 
local injury. Chinch-bugs were also reported, especially in Missouri 
and Texas — in some localities in immense numbers. 

The October report announced the maturity of the crop, and a yield 
a little above the average condition, being 95, one point higher than in 
July, making a record of great uniformity through the season, holding 
its early status, and even improving it as the season lengthened. 

There was exemption above the average from frost, and therefore a 
smaller proportion than usual of soft corn. In an average of series of 
years one-lifth of the crop is unmerchantable, from frost and other 
causes of immaturity ; in bad seasons, two-fifths. This year has wit- 
nessed no losses from frost except upon the northern border. Corn is 
so general a crop in all latitudes, and at elevations in some instances 
up to 0,000 feet or more, that frost catches some of it in the most favor- 
able seaisons. 

The product of corn as estimated is 1,930,176,000 bushels against 
1,705,528,000 last year, an increase of 140,648,000 bushels, or 7.8 per 
cent. 

Tl]e yield is 20.5 bushels per acre, against 25.8 last year, which was 
very nearly an average crop. That of 1882 averaged 24.6, 1883 only 
22.7, and the still worse crop of 1881 the low yield of 18.6 bushels per 
acre. The present year is the first in five that passes a full average 
rate of yield. The price is little more than half that of 1881, which was 
63.6 per bushel. 

The valuation is 32.8 cents i^er bushel, instead of 35.7 cents last year, 
and the aggregate value is $635,674,630, less by about $5,000,000 than 
the smaller crop of 1884. The record of estimates by States is as fol- 
lows: 



states and Torritorios. 



Eushels. 



Maiue 

Now Hampsliiro 

Vermont , 

Massachusetts .. 

Eh ode Island 

Connpcliout 

New York 

Now Jersey - - - - . 
Pcnnsylvauia ... 

Delaware , 

Maryland 

Virginia , 

North Carolina. . 
South Carolina . , 

Georgia , 

Florida. . : 

Alabama 

Mississippi 

Louisiaiia , 

Texas 

Arkansas 

Tennessee 

West Virgil^ 



31, 222 
38, 386 
61, 488 
57, 6G8 
12, 818 
58, 140 
731, 196 
350, 370 

1, 417, 030 
216, 595 
726, 336 

2, 132, 230 

2, 545, 12G 
1, 487, 341 
2, 857, 700 

420, 070 

2, 346, 114 
1, 927, 392 

917, 377 
4. 090, 443 
1, 898, 327 

3, 569. 590 
665.409 



1, 009. 000 
1,299,000 
1, 979, 000 

1, 961, 000 
429, 000 

2, 033, 000 
22, 448, 000 
11, 212, 000 
46, 074, 000 

4,] 74, 000 
15, 999, 000 
31, 838, 000 
25, 199, 000 
13, 453,000 
32, 162, OOQ 

3, 799, 000 
31, 405, 000 
25, 765, 000 
15, 410, 000 
8-1, 406, 000 
38, 309, 000 
75, 581, 000 
16, 827, 000 
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States and Territories. 



Kentuckv 

Ohio 

Michigan 

Indiana 

Illinois 

TVisconsin - 

Minnesota 

Iowa , 

Missouri 

Kansas 

Kebraska 

California , 

Oregon 

Nevada 

Colorado 

Arizona 

Dsvlcota 

Idaho 

Montana 

New Mexico 

Utah ft., 

Washington 



Acres. 



3, 551, 667 
3, 017, 464 
938, 682 

3, 720, 081 
», 559, 03G 
1,088, 0J9 

648,913 
7, 549, 542 
6, 295, 728 

4, 884, 550 
3, 526, 475 

155, 200 
6, 479 
847 
27, 830 
2, 993 
530, ICO 
1, 911 
880 
47, 672 
18, 742 
3,371 



73, 130, 150 



Dashcls. 



90, 569, 000 
111, 865, 000 
30, 706, 000 
131,994, 000 
1:68, 908, 000 
32, 750, 000 
18,431,000 
24-', 490, 000 
19G, 861, 000 
]58, 390,000 
129,426, 000 
3, 84 U, 000 
148, 000 
2J,000 
9r>9, 000 
CG, 000 
15, 345, 000 
41,000 
22, 000 
979, 000 
409, 000 
89, 000 



1, 936, 17G, 000 



WHEAT. 

Tho history of the last wheat crop represents it as unfortunate, from 
seeding to harvest. Tho soil was in bad condition on tho Atlantic 
coast from Isew Jersey to Georgia, and in West Virginia and Tcnnca- 
see. It was better in tho Southwest and in Missouri, Illinois, and 
Michigan. In the Ohio Yalley it was scarcely in a medium condition. 
Southern l^cw England was rather dry for seeding, but the soil was 
prepared in fine condition, and the fall growth moderately good. Con- 
ditions of seeding were generally favorable in New York. In New Jer- 
sey the soil was hard, germination slow, and growth small. The elTect 
of drought was similar along the Atlantic coast, and on the Gulf coast 
the soil was also dry, but autumn growth was better than jn the States 
farther east. Texas reported better condition than any other Southern 
State. In the Ohio Yalley the surface was impacted by drought at 
many points, yet there were many reports of fine growth. In Illinois 
and Missouri these were more general, and superior condition of soil 
and rapid development were reported of large districts. In parts of 
Kansas the soil was too dry for germination ; in others, as in Dickin- 
son, Nemaha, Ottawa, Cherokee, Pottawatomie, and many other coun- 
ties, germination was prompt and fall growth good. 

The average date of seeding was as follows : 

Average date of seeding. 



State. 



Coniipcticut — 

Jsew York 

New Jersey ... 
Pennsylvania.. 

Delaware 

Maryland 

Virginia 

Not til Carolina 
South Carolina 

Georgia 

j\labama. 

Mississippi .... 
Texa« 



From— 



Sept. 1 
Aug. 15 
Aug. 25 
Aug. 10 
Sept. 15 
Aug. 20 
Sept. 5 
Sept. 1 
Oct. 1 
Sept. 1 
Sept. 15 
Sept. 15 
Sept 1 



To— 



Average 
date. 



Oct. 


25 


Sept. 25 


Oct. 


15 


Sept. 15 


Oct, 


25 


Sept. 25 


Oct. 


30 


Sept, 10 


Kov. 


1 


Oct. 10 


Nov. 20 


Oct 13 


Dec. 


1 


Oct, 19 


Doc. 


15 


Nov. 5 


Dec. 10 


Nov. 13 


Dec. 


25 


Nov. 14 


Jan. 


1 


Nov. 7 


Dec. 


30 


Kov. 6 


Feb. 


1 


NoY. 8 



Stiite. 



Arkansas 

Tennessee 

West Virginia, 

Kentncky 

Ohio 

Michigan 

Indiana 

Illinois 

ISIissouri 

Kansas 

California..... 
Oregon 



From — 



Sept. 1 
Sept. 3 
Sept. 1 
Sept. 1 
Aug. 25 
Aug. 20 
Aug. 20 
Aug. 25 
Aug. 15 
Aug. 15 
Sept 1 
Sept 15 



To— 



Jan. 10 
Dkc. 20 
Nov. 15 
Dec. 10 
Nov. 15 
Nov. 1 
Nov. 20 
Nov. 13 
Dec. 1 
Dec. 1 
May 1 
Apr. 1 
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Had the winter been propitious there might still have been a good 
crop. South of the latitude of 40° there was little protection by snow, 
temi)Grature was variable, occasional snows disappeared and sheets of 
ice covered the level or low surfaces, and freezes succeeded thaws in 
later winter, resulting in the destruction of the plants to a degree almost 
unprecedented. The Ap^il report was very unfavorable, yet not so 
unpromising as that of May, as the amount of damage could not be 
determined so early. It not unfrequently happens that improvement 
follows if the roots are less injured than the blackened blades indicate, 
and April weather proves favorable. In this instance the breaking of 
the roots was worse than appearances indicated, yet the returns were in- 
terpreted to mean an apparent injury of 2C per cent. It was apparent 
in May that the loss would be still greater. A reduction of 149,000,000 
bushels was reported as early as the 1st of June, and a probable yield 
of 207,000,000 bushels, which is less by 4,000,000 or 5,000,000 than 
the final estimates of total product. 

The first report of spring wheat, June 1, was more favorable, indi- 
cating a product of 153,000,000 bushels. The occurrence of extreme 
heat in niidsummer reduced this expectation to the extent of 8,000,000 
bushels, notwithstanding a considerable increase in Dakota due to the 
revelation of an increase of acreage beyond previous calculation in 1884. 

The California crop, so uniformly overestimated in local reports year 
after year, makes this year a product of little more than 20,000,000 
bushels, or two-thirds of the quantity reported in local estimates. 

The result as given below shows a decline of 30 per cent, from the 
aggregate of last year, a reduction in harvested acres of more than 
5,000,000, and a value increased from 65,7 cents per bushel to 77.1 cents. 

The following statement gives the details by States: 



states and Territories. 



Maine..... 

New Hampshire . 

Vermont 

Massachusetts ... 

Hhode Island 

Connecticut 

Kew York 

Kew Jersey 

Pennsylvania .... 

Delaware 

Maryland 

Viifiinhi 

Koitli Carolina. .. 
South (Jaiolina... 

Geor;;ia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . . . 

Kentucky 

Ohio 

Michij^an 

Indiana 

JlUuois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 



Acres. 



Bushels. 



41, 126 
11,207 
22, 007 
1, 080 



566, 000 
174, 000 
390, 000 
17, 000 



2, 193 
687, 367 
143, 097 
380, 294 
89, 103 
580, 482 
651, 140 
682, 888 
220, 030 
453, 375 



31, 000 
10, 565, 000 

1, 395, 000 
13, 325, 000 

957, 000 
5, 534, 000 

2, 833, 000 
2, 790, 000 
1, 170, 000 
2, 817, 000 



239, 467 
38, 448 



1, 307, 000 
190, 000 



545, 468 
240, 997 
1,175, 882 
208, 901 

1, 055, 760 

2, 018, 952 

1, 623, 929 

2, 518, 455 
1, 255, 905 

1, 362, 785 

3, 084, 274 

2, 683, 944 
1, 517, 598 
1, 060, 250 

1, 755. 252 

2, 822, 400 
876, 102 

5, 570 
120, 943 



6, 117, 000 
1, 565, 000 
3, 821,000 
1, 493, 000 
3, 759, 000 
20, 593, 000 
31, 261, 000 
26, 659, 000 

10, 683, 000 
15, 665, 000 
34, 285, 000 
30, 332, 000 

1 1, 275, 000 
U,197, 000 
19,828, 000 
26, 592, 000 
13, 916, 000 

103, 000 
2, 395, 000 
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States and Territories. 


Acres. 


Bashels. 


Value. 




21, 578 
2,187,084 
62 370 
83] 864 
73, 242 
96, 861 
424, 276 
3, 180 


303, 000 
27, 913, 000 

JL, J.trt, UUU 

1, 715, 000 
1, 023, 000 

1, i)Zb, (JUU 

7, 412, 000 
66, 000 


$287, 850 
17, 585, 190 

1, 320, 550 
1, 043, 400 
1, 174, MGO 
5, 330, (m 
52, 800 






MoiitQ.iiai .........■..••>.■■...■.....•.._•>•_-■■.--•■••---• 












34,189,246 


357, 112, 000 


275, 320, 390 





OATS. 

The area of oats, like that of com, was enlarged by substitution for 
the wheat destroyed, and the entire increase is estimated at 7 per cent., 
the acreage being 22,783,630 acres instead of 21,300,917 last year. 

The first report of condition, in June, was quite favorable, the aver- 
age being 94, a figure not so high as in each of the recent years since 
1879. It increased, however, in July and August, and the condition 
when harvested was 93, indicating a full average for a series of years. 
The estimated yield is 27.2 bushels per acre, while the less prolific crop 
of the census year was 25.3. The average of the estimates of eleven 
years, 1871 to 1881, inclusive, is 27.6 bushels. The farm price is lower, 
in sympathy with the decline in com, averaging 28.5 cents per bushel, 
and aggregating $179,631,860. As the decline in value of corn, from 
the average of the period above to the present year is 23.8 per cent., so 
the value of oats suffiers a decline of 21 per cent, from 36.1 to 28.5 cents. 

OaU, 1885. 



States and Texiitoiies. 



Acres. 



Bnshels. 



Valne. 



Maine 

Kew Hampshire » 

Vermont 

Massacbasetts 

iRhode Island ..mm, . 

Connecticut .v^.. 

Now York 

New Jersey 

Pennsylvania 

Delaware 

Maryland! 

Virginia 

North Carolina 

South Carolina 

(leorgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Teunessee 

AVest Virginia 

Kentucky 

Ohio 

Michigan 

Indian a 

Illinois 

Wisconsin 

Minnesota 

Iowa —.«.., 

Missonri 

Kansas................. 

Nebraska . . .. 

California.^ 

Oregon , 



84, 570 
31, 506 
104, 565 
24, 267 
6, 353 
38, 262 
1, 385, 245 
133, 451 
1, 304, 023 
21,] 97 
111, 100 
621, 230 
599, 117 
413, 9G3 
709, 640 
53, 611 
401, 772 
355, 001 
30, 875 
512,006 
251, 284 
620, 000 
138, 030 
491, 545 
1, 003, 680 
615, 800 
1, 014, 630 
3, 290, 081 
1, 412, 474 

1, 076, 393 

2, 210, 338 
1, 267, 849 

853, 920 
700, 048 
78, 008 
103,897 



2, 622, 000 
1, 092, 000 
3, 806, 000 
753, 000 
167, 000 

1, 090, 000 
38, 676, 000 

3, 556, 000 
34, 326, 000 
501, 000 

2, 475, 000 
8, 664, 000 
4, 483, 000 

3, 510, 000 
6, 395, 000 

519, 000 

4, 915, 000 
3, 962, 000 

420, OOO 
14, 211, 000 

5, 313, 000 
10, 752, 000 

2, 831, 000 
10, 225, 000 
37, 470, 000 
21, 789, 000 
27, 178, 000 
107, 968, 000 
47, 778, 000 
37, 544, 000 
74, 718, 000 
28, 312, 000 
27, 145, 000 
24, 028, 000 
2, 106, 000 
5,798,000 



$1, 048, 800 
458, 640 
408, 220 
323, 790 
73,480 
457, 800 

13, 923, 360 

1, 315, 720 
12, 357, 360 

190,380 
866, 250 
3, 552, 240 

2, 241,500 

1, 895. 400 

3, 389, 350 
347, 730 

2, 654, 100 
2, 170,100 

197,400 

5. 258, 070 

2, 390, 850 

3, 655, 080 
900, 850 

3, 374, 250 
10, 116, 900 

6, 100, 920 

0, 794, 500 
25, 912, 320 
12, 422, 280 

9, 380, 000 
16, 437, 960 

7, 361, 120 

6, 243, 350 

4, 565, 320 
1, 010, 880 
2,145,260 
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OaiSf 1885— Continuetl. 



States and Territories. 


Acres. 


Bnshcls. 


Vahie, 




7, 858 
45, 478 


271, 000 
1, 698, 000 


$127. 370 
781, OSO 








6i>Z, oUU 
34, 088 
53, 5G0 
13, 841 
27, G87 
80, 357 
2,625 


lo, Zu.fy UUU 

1, 032, 000 
1, 775, 000 
2S2, 000 
845, 000 
3, 095, 000 
84, 000 


0, U-tii, u ( \} 
412, HOG 
745,500 
112, 800 
304, 200 

1, 021, 350 

3G, 9G0 


Idaho 






Utah - 






Total 


22, 783, G30 


029, 409, 000 


179, C31, 8G0 





OTHEE CEEEALS. 

Eye suffered from winter killing, though less than wheat, making an 
average of 83 in June, which improved to 87 at harvest, when a crop 
somewhat below the usual yield was secured. The spring crops were 
more promising. The June average for barley was 89, July 92, but the 
average reported at harvesting was 88, which was nine points lower than 
the harvest report of tj^e previous crop. Buckwheat was increased in 
breadth and enjoyed favorable conditions, producing a fair yield on a 
large area, the October report x)f condition being 92. 

POTATOES. 

The early prospect for potatoes was fine. Condition in July averaged 
97. In moist lands in the Northern and Western States there was some 
complaint of seed rotting in the hill. A decline soon set in. The 
August average was 95, that of September 93, while October fell to 88, 
on account of the rot in New York and elsewhere, which increased rap- 
idly before digging, causing the loss of whole fields. , Excess of moist- 
ure favored the extension of the disease. The beetle was reported in 
all sections, especially in the Western States, but was not very de- 
structive. A small crop is the result, with higher prices, which will be 
still higher should the stock which is winter-stored prove unsound. 

COTTON. 

The area of cotton has been increased about 5 per cent. The total 
area now slightly exceeds 18,000,000 acres. The tendency to extension is 
westward, especially active beyond the Mississippi. In June, a healthy- 
pi an t, a good stand, cultivation somewhat retarded by rain, with condi- 
tion at 92, were the essential features of the report. During June mate- 
rial improvement was made, temperature and rainfall favored growth, 
and by July 1 fruiting had commenced in the Gulf States. Local 
droughts were very rare up to this date, and moisture was generally 
ample,, and in low grounds somewhat excessive. Condition was high, 
averaging 96 ; promising, the later season being favorable, a large crop. 
Tliis status continued until early in August, when shedding of forms 
began to indicate a loss of vitality, in some places from drought, in 
others from deluging rains, and at many points from attacks of the cat- 
erpillar or boll -worm. A marked decline was manifest in September, 
when the average was reduced to 87. Drought in Texas, ArkauBas, 
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Western Tennessee, and in Alabama, Georgia, and the Oarolinas had 
proved injurious. Florida, Mississippi, and Louisiana had better " sea- 
sons." In October condition was still further reduced to 78. The re- 
turns of October also included local estimates of yield per acre in hun 
dredths of a bale. These were : Yirginia, 32 5 North Carolina, 38 ; South 
Carolina, 35; Georgia, 35; Florida, 23; Alabama, 30; Mississippi, 41; 
Louisiana, 43; Texas, 38; Arkansas, 42; Tennessee, 35. The average 
was about 36f hundredths of a bale per acre, or nearly G§ million bales. 
The November returns were local estimates of yield per acre, in pounds, 
which were somewhat lower, looking to a yield of about 6J million bales. 
The top crop had proved light, and at some places scarcely appreciable, 
and a tone of disappointment in the result was apparent. The weather 
had been favorable for picking, except in the eastern belt, where rains 
had obstructed the harvest and injured the fiber. The December re- 
turns, those of final product, always conservative in their unrevised 
condition, showing 8 to 10, and in years of sudden or severe dei)ression, 
12 to 15 per cent, less than the real yield, were not indicative of a crop 
as large as that promised in October. The final returns are made on 
the 1st .of February. 

The special cotton returns of February 1, 1886, estimate the cotton 
remaining on plantations on the 1st of February, the proportion of lint 
to seed, the quality, average date of close of picking, and the price of 
cotton seed. 

The time of closing of cotton picking varied greatly in every State, 
but was later than in 1884 or 1883 in nearly all. The average date of 
closing was in November, in 1884, in nine States, and in eight Stiates in 
1883, but in 1885 it was in December in all but South Carolina, Florida, 
and Alabama. On an average the close of picking was about nine 
days later than in previous year. The average dates in each State for 
the three years are thus given : 



states. 



Virginia 

North Carolina.. 
Bonth Carolina., 

Greorpa 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessoo 



1885. 



Dec. 11 
Dec. 2 
Nov. 30 
Dec. 3 
Nov. 25 
Nov. 28 
Dec. 8 
Deo. 10 
Dec. 3 
Dec. 4 
Deo. 10 



1884. 



Dec. 6 
Nov. 25 
Nov. 20 
Nov. 19 
Nov. 30 
Nov. 24 
Nov. 23 
Nov. 28 
Nov. 20 
Dec, 4 
Nov. 30 



1883. 



Doc. 12 
Nov. 28 
Nov. 23 
Nov. 20 
Nov. 30 
Nov. 24 
Nov. 26 
Nov. 23 
Nov. 30 
Dec. 12 
Dec. 10 



The returns relating to quality of the present crop make the cotton 
of Texas and Arkansas better than usual, and give the lowest averages 
to Georgia and Alabama, while that of the Carolines is next in inferior- 
ity, and that of Tennessee, Mississippi, and Louisiana nearly an avera{]; e. 
The staple is generally short, especially in the districts that report in- 
ferior quality. On the Atlantic coast there is much complaint of injury 
by rains and storms, and by hurried picking between storms on clay 
lands. The weather was not generally favorable for picking in this 
section. Going west improvement is indicated, and in the extreme 
West nearly perfect weather for picking was generally enjoyed. 

The returns of percentage of lint to seed mark a similar diflerence in 
quality, and attest a general average somewhat below medium quality. 
An average should be at least 32 per cent, of lint, or between 32 and 
33. Only the States beyond the Mississippi make an average exceed- 
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iug 32 per cent. Mississippi and Florida give 32, and tlie others not 
much in excess of 31, This indicates a reduction of 2 or 3 per cent, in 
tlie ultimate yield of cotton as compared with the quantity of sooil- 
cotton gathered, and may decrease the i)roduct to that extent below the 
expectation at picking time — a dilierence, possibly, of 75,000 bales.- 

Tlie following is a tabulation of State averages, relating to quality, 
quantity marketed, and price of seed sold : 



state. 



Virginia 

North Carolina , 
South Carolina. , 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana ...... 

Texas 

Arkansas....... 

Tennesseo 



Lint 


Quality. 


Proportion 
marketed. 


Trice of 
seed per 

bw&hel. 


Fer cent 


Per cent. 


Per cent. 


Cent*. 


JU. 0 


92 


82.0 


10 


iU.O 


92 


82.0 


15 


31.5 


93 


84.0 


15 


31.0 


90 


8.5.0 


H 


32.0 


98 


87.0 


16 


31.0 


91 


H.O 


14 


32.0 


1)4 


83.5 


12 


32.5 


D7 


83.5 


11 


32.5 


101 


83.0 


12 


32.0 


]00 


83.0 


11 


31.0 


U8 


82.0 


13 



The average price of seed is less than formerly, scarcely 13 cents per 
bushel. Planters are declining to soli at such a . price, and many are 
disposed to deprecate the practice of selling seed, because, as a rule, 
nothing is returned in place of it, and the fear is expressed that the 
fertility of the soil will suffer in consequence. The lint takes little 
from the soil ; the seed is far more exhaustive. 

The quantity on the plantations February 1 is apparently about one- 
sixth of the crop, five-sixths having gone forward, appearing at the 
ports about February 5. The percentage of the croi> marketed is as 
follows: Virginia, 82; Korth Carolina, 82; South Carolina, Sd; Georgia, 
85; Florida, 87; Alabama, 84; Mississippi, 83 J; Louisiana, 83 J; Texas, 
83 ; Arkansas, 83 ; Tennessee, 82. General average, nearly 83. 

The indications thus point to a crop approximating the November 
estimates of yield per acre, which looked to a product slightly exceed- 
ing 6,500,000 bales. 

The returns of February 1, 1885, for the crop of 1884, were interpreted 
to indicate a crop of 6^667,000 bales. The Financial Chronicle re<5ord of 
the movement, up to September following, aggregated 5,0693020 bales, 
and that of the National Cotton Exchange 5,706,165 bales. As 20,000 
to 30,000 bales of the present crop were apparently included in this 
movement, the figures of last February may as well s»tand as the per- 
manent record of the actual crop of 1884. 



WINTER WHEAT. 

The area sown in winter wheat has been the subject of inquiry in the 
I crrltory which produces it. It has been increasing in recent years, but 
I lie low prices of the crops of 1884 and 1885 have naturally had a discour- 
aging effect upon wheat growing, though the persistency of the habit of 
the farmer's distribution of crop areas is too strong to admit of sudden 
changes. Like the cotton-grower, the wheat-raiser may threaten reduc- 
tion, and depend upon his neighbor to make it. There appears however 
to have been some reduction in several States, mainly in the regions 
from Illinois westward, which grow wheat largely in excess of the re- 
quirements of local consumption. In the States which grow enough, or 
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a partial supply only for home use, there is no necessity for reducing): 
production, which is only made as a part of a necessary system of rota- 
tion, or at least of distribution of crop areas, and we find as a rule that 
there has been no reduction in these States. It is wise rural economy 
to restrict the present wheat area, which may still be found too large 
for prolit, should the coming season be favorable to large i)roductioij. 

Further returns of the area of winter wheat, for the harvest of 188C, 
will be published in the April report. 

The following table exhibits the proportions of last season's seeding 
in the areas of the present crop, according to the December returns : 



states. 



New York 

New Jersey.... 
Ponnaylvania.- 

Delawure 

Marylaucl 

Virffinifi 

North Carolina 
South CaroUna 



Per 
cent. 



9G 
100 
101 
100 
101 
104 
105 
100 



States. 



Geor^n^a 

Alabama 

MissiBsippl 

Texas 

Arkansas 

Tennessee 

West Virginia 
Kentucky ..... 



Per 
cent. 



91 
93 

00 
100 

92 

OS 
100 

98 



States. 



Ohio 

Michigan 
JnrUana .. 
Illinois... 
Missouri . 
Kansas-.. 
California 
Oregon... 



Per 
cent. 



101 
101 
103 

87 
9.> 

00 
81 



FAEM PEIOES. 

The December returns give local estimates of the farm iirices of the 
principal crops. The increase in the product of corn has reduced the 
average value of the crop to 33 cents per bushel. The average value 
of the previous crop in December was 36 cents. The reduction is larg- 
est in the Ohio Valley and in the Southern States. West of the Missis- 
sippi the increase of stock-feeding Las corrected the tendency to ex- 
tremely low prices. The average in Missouri is 25 cents, 1 cent lower 
than last year. In Kansas it is 24 instead of 22 last year ; in Iowa, 24 
instead of 23 ^ in Nebraska, 19 instead of 18. It is 28 cents in Dakota, 
2 cents lower than last year 5 32 in Minnesota, 1 cent lower 5 Illinois, 28; 
Indiana, 29 5 Ohio, 32 ; Michigan, 34 ; Kentucky, 35; Pennsylvania, 49; 
New York, 08. 

Compared with former prices, corn values are very low. For the pre- 
ceding five years, nearly all under avera'ge in production, the average 
farm value was 44.7 cents per bushel, and for the preceding ten years 
42.6 cents. 

The price of wheat, though still low, is considerably above last De- 
cember's average, which was 65 cents. That of 1883 was 91 cents. The 
j)rcsent is 77.1 cents, a gain equal to half the unprecedented decline in- 
dicated last December. For the five years past the average farm value 
has been 90 cents per bushel, and for the preceding ten, $1.05. Last 
year's farm value was 38 per cent, lower than for the ten years ended in 
1879, due mainly to a fuller European production and a smaller foreign 
demand for a surplus nearly equal to a third of the entire crop. 

The range of State prices is from 57 cents in Nebraska to $1.25 in 
IMassachusetts. It is above $1 in several Eastern and Southern States 
for home-grown wheat. The price in Texas, 80 cents, is 7 cents lowar 
than last December, from the increase in the home crop. The value in 
jSTew York is 9G, an increase of 11 cents; Pennsylvania 95, an increase 
of 11 cents ; Ohio 91, an increase of 16 cents ; Kentucky 95, an increase of 
19 cents ; Michigan 84, an increase of 10 cents ; Indiana 86, an increase 
of 19 cents; Illinois 81, an increase of 18 cents; Wisconsin 76, an in- 
crease of 16 cents; Minnesota 70, an increase of 20 cents ; Iowa 67, an 
increase of 12 cents ; Missouri 77, an increase of 15 cents } Kansas 65, 
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an increase of 20 cents 5 Nebraska 57, an increase of 15 cents ; Dakota, 
63j an increase of 17 cents. The average for California is returned at 
C7 cents, and 69 for Oregon. 

The average price of rye is 5G cents, 4 cents more than last year ; of 
barley 5G cents, an increase of 7 cents ; of buckwheat 5G cents, a de- 
crease of 3 cents ; of potatoes 45 cents, an increase of 5 cents ; of hay 
$8.62 per ton, in place of $8.17 last year. The average price of oats is 
28 cents, the same as last December. , 

The price of cotton averages 8.3 cents per pound of lint, farm value, 
which is 9 mills less than the December price last year. The farm 
prices are : Virginia, 8.5 cents; Korth Carolina, 8.5; South Carolina, 8.5; 
Georgia, 8.5 ; Alabama, 8.3 ; Mississippi, 8.4 ; Louisiana, 8.3 ; Texas, 8 ; 
Arkansas, 8.1 ; Tennessee, 8. 

The average prices, by States, for the crops reported are as follows : 

Table showing price of farm products Becemher 1, 1885. 



States and Terri- 
toiies. 



el 



t>r-l 

o 



^2 

(31 



0 si o 

I 00 

i2 to © 

o o P« 



£0.2 CO 

03 ti • 

^5 2 S 

^ I in 



I 3 



S PirH 



©r 

w 



I o 



Maine 

New Hampshire - . . 

Vermont 

Massachnaetts 

Bbode Island 

Connecticut 

"New York , 

New Jersey , 

Pennsylvania 

Delaware , 

Maryland 

Virginia 

North Carolina .... 
South Carolina. . . . , 

Georgia , 

Florida 

Alabama , 

Mississippi 

Louisiana 

Te:sas 

Arkansas 

Tennessee , 

AVcst Virginia..--. 

Kentucky , 

Ohio 

Michigan , 

Indiana 

Illinois 

Wisconsin , 

Minnesota , 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

Xew Mexico 

Utali 

AVashington 

Wyoming 



$0 70 
71 
64 
70 
72 
63 
58 
53 
49 
40 
46 
47 
55 
50 
58 
70 
55 
56 
53 
49 
46 
39 
40 
35 
32 
34 
29 
28 
34 
32 
24 
25 
24 
19 
68 
70 
75 
08 
75 
28 
82 
80 
78 



$1 25 
1 24 
1 11 
1 25 



1 05 
96 
95 
96 
95 
91 
93 
1 00 
1 10 
1 09 



1 03 
1 04 



80 
1 00 
95 
1 01 
95 
91 
84 
86 
81 
76 
70 
67 
77 
65 
57 
67 
69 
92 
82 
95 
63 



$0 87 
83 
74 
81 
82 
75 
67 
05 
66 
70 
05 
67 
85 
1 00 
1 13 
1 37 
1 10 
1 00 
1 20 
67 
90 
76 
70 
71 
60 
59 
59 
53 
52 
48 
46 
56 
40 
33 



75 
1 02 
01 
72 
80 



1 10 
1 10 



$0 54 
58 
53 
55 
55 
60 
53 
60 
54 
50 
60 
61 
65 



75 



1 40 



60 



$0 42 
44 
35 
07 
56 
55 
45 
54 
47 
50 
49 
51 
57 
75 
94 
1 10 
97 
85 
84 
90 
66 
46 
43 
42 
39 
34 
36 
42 
47 
40 
41 
39 
58 
34 
63 
30 
70 
61 



$0 50 



$0 12. 0 



]2.4 
10.0 



10.5 



07.3 
07.4 
10.6 



07.0 
07.6 
06.5 
06.3 



09.0 
09.5 



$11 95 
12 75 

11 00 
18 50 
18 30 
18 00 

12 75 
16 50 

13 50 
15 50 
13 75 
13 28 

11 68 
13 75 
13 84 
20 00 

12 73 
11 75 
11 00 

10 78 

11 00 

11 67 

12 41 

10 25 

11 44 

10 71 
7 79 
7 35 
7 00 
4 65 
4 85 

7 25 
4 25 
3 51 

11 50 

8 05 
7 25 

9 90 



$0 08. 5 
08.5 
08.5 
08.5 
17.7 
08.3 
08.4 
08.3 
08.0 
08.1 
08.0 



37 



3 94 



10 37 
14 50 
5 97 
7 14 



18.8 



$0 67 
53 



50 

60 

40 

45 

40 

51 

39 

40 

39 

39 

62 

4G 

46 

35 

45 

39 

42 

47. 

42 

42 

46 

4g 

45 

3i: 

42 

4£ 



* Inclading sea island. 
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FLAX. 

The area in flax has declined heavily, in recent years, in Ohio, Indiana, 
and Illinois, and increased largely in Minnesota, Iowa, Kansas, Ne- 
braska, and Dakota. The crop of the present year is about 50 per 
cent, larger than that of the census year, or nearly 11,000,000 bushels 
of seed apparently. There is little now produced in any Eastern State. 
1t h as been seeded in preference to wheat on large areas of the North- 
west during recent years. 

A comparison of the returns of the United States Census of 1880, for 
the crop year 1879, with the returns of several of the flax-growing States 
for 1884, exhibits these local changes of crop area in a striking light. 
It shows a tendency to enlargement of flax culture on the virgin soils 
of the once Western States, and to reduce it on soils which have been 
longer in cultivation. 



states. 


3879 (U. S. 
Census). 


1884 (State returns). 


Seed. 


Acres. 


Seed. 




Bushels, 

593, 217 
1, 812, 438 
98, 689 
1,511,131 
513,310 
77, 805 
26, 757 


10, 324 

30, 998 
109, 335 
300, 000 
131, 513 

31, C94 


Bushele. 
131, 532 
272, 845 
*826, 281 
2, 700, 000 
1, 315, 130 
382, 747 
12, 882, 788 



















• Crop of 1883. t Crop of 1885. 



In the Ohio Yalley there is objection to flax on the score of injury to 
the soil. " It is hard on the land,'' is a common remark of correspond- 
ents. It was deemed a profitable crop between 18G0 and 1868, when 
cotton was high and the liber was in demand, l^ow the fiber is either 
wasted of sold for $3 to $6 per ton, when it can bo sold at all. The 
price of seed is likewise reduced. Some farmers object to the crop on 
the ground that it increases the labor at harvest time. 

West of the Mississippi, where the surplus of cereals is mostly ob- 
tained, low prices have turned the attention of growers to flax. The 
opinion is expressed that it would be one of the most i)rofitable crops if 
the fiber could be sold. Eeports indicate an increase of area in 1885 in 
Wisconsin, Minnesota, Iowa, Nebraska, and Dakota. The Calcutta 
seed is sown in Oregon. It produces short straw and large seed. 

FARM ANIMALS. 

NUMBERS. 

The returns (January, 1880) of the number of horses indicate an in- 
terest in horse-breeding of late, which is due to the steady demand for 
serviceable animals for draft purposes and for the farm and road.* A 
gradual improvement is noted by the introduction of famous breeds of 
European draft horses, especially the Norman and Percheron, and to a 
considerable extent the English Shire horse and the Clydesdale. There 
is little need of new blood in thoroughbred racing or in trotting stock. 
It is evident that the every-day working horse of America is to be a 
heavier and stronger animal than has been seen heretofore, and that 
the exportation of horses may in the future conduce to the stability of 
27 AG— '85 



418 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



prices and the i)rolifc of breeding. Already tlicre is a small exi)ort trade 
in horses. The movement may be slow for sometime, and, like that of 
most products of agriculture, should only be depended on as an outlet 
for a small surplus ; a regulator but never a controller of values. 

- Almost every State makes some increase. Most of the Atlantic States 
show an increase of about 1 per cent., as well as Louisiana, Texas, and Illi- 
nois; Kew York and Virginia, 2; and about the same rate in Arkansas, 
Tennessee, West Virginia, Ohio, Michigan, and Wisconsin. The States 
of the Missouri Valley, with rapid advances in settlement and popula- 
tion, show a much larger rate; Nebraska, an increase of 10 per cent., 
and Dakota of 15. There is also a considerable advance on the Pacitic 
coast. There has been a large increase in the Eocky Mountain region, 
as horse ranches are becoming numerous and profitable. The total in- 
crease in the United States, as estimated, aggregates 513,085. 

The number of mules has not advanced^faster than population, but 
the increase is distributed with some irregularity, being greatest in the 
States and Territories between the Mississippi and the Eocky Mount- 
ains. The aggregate increase is placed at 80,024. 

Tlie number of cows has decreased somewhat in Vermont, New York, 
and Ohio, on account of low prices of dairy products. Elsewhere there 
has generally been advance with increase of population, while there has 
been increase more or less marked in the dairy States of the West. 
The West has recently had advantage of the East in favorable long dis- 
tance rates of transportation, in refrigerator cars, for the products of 
their numerous creameries, by which the cost of marketing fresh butter 
has been less from Western Iowa than from Korthern Ohio and West- 
ern New York. In the South the increase is general, though small. In 
the aggregate a showing of 330,GGG more cows than last year is made. 

A larger rate of increase has prevailed in other cattle, largely in the 
distant Western States and in the Eocky Mountain region. The win- 
ter of 1884-'85 was comparatively favorable for the ranch cattle and for 
the unhoused animals of the farm region, so that numbers have in- 
creased in those regions. Though prices have been lower, in sympathy 
with the general depression in values, there is an abiding faith in the 
future of stock-breeding in this country. The wide range of public 
land, the broad prairies of the farms, mustbe cropped, and when prices 
of farm labor are high in comparison with products, stock-farming is 
ever preferable to arable culture and the results more profitable. The 
narrowing of the margin of x)rofit in meat-making in recent years is 
teaching a necessary and valuable lesson that waste must be avoided, 
animals kept constantly growing, and ifieat produced iu shorter time. 
There is real progress, slow perhaps, in the economy of meat production, 
an improvement forced by necessity, as is the greater part of all agri- 
cultural progress. 

Coming to sheep, it must be observed that sheep husbandry is in a 
period of deeper depression than any other animal industry of the 
country. The results of this inquiry manifest a loss of about 2,000,000 
sheep. The industry has been peculiarly susceptible to adverse influ- 
ences, feeling keenly any depression of prices of wool. Values of both 
wool and mutton have been low, and flocks have been slaughtered in 
the farm States, or sent West to cheai)er pasturage. It is estimated 
that Pennsylvania has lost in one year a fifth of her flocks, or nearly 
300,000 sheep. The loss is the more serious, as it falls mainly on a 
region peculiarly adapted by its grasses and irregularities of surface lor 
sheep farming, which has long stood in the forefront of improvement in 
wool growing. The decline is almost universal east of the Mississippi. 
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In smno there lias been a small increase in the record, due rather to 
a better enumeration of the stock of the rapidly developing regions of 
the Missouri Yalley than to actual increase. In most of the older States 
there is noticed a small reduction; for two years past the supply jper 
capita is less than formerly. The reduction in values, to which the 
falling oii' in exports contributes, tends somewhat to this decline in 
numbers. 

The aggregate number of farm animals, compared with last year, is 
thus shown : 



Stook. 


1885. 


1886. 


Increase or 
decrease. 




11, 5G4, 572 
1, 972, 5G9 
13, m, 722 
29, 866, 573 
50, 360, 243 
45, 142, 657 


12, 077, 657 
2, 052, 593 
14, 235, 388 
31, 275, 242 
48, 322, 331 
46, 092, 043 


+513, 085 
+80, 024 

+330, 666 
+1, 408, 6C9 
-2, 037, 912 

+949, 386 













VALUES. 

The decline in horses, mules, and cattle has been in progress two 
years. In sheep and swine it was noticed in the January report of 1884. 
The extent of the reduction is greater in this return than in that of a 
year ago. It averages only about 3 per cent, in horses and mules. It 
is about 8 per cent, in cattle, 11 per cent, in sheep, and 15 per cent, in 
swine. The comparison with last year is thus shown : 



stock. 


1885. 


1880. 


Decrease. 




$73 70 
82 38 
29 70 
23 02 
2 U 
5 02 


$71 27 
79 GO 
27 40 
21 17 
1 91 
4 25 


$2 43 
2 78 
2 30 
1 85 
23 
77 















Last year the aggregate decline in total values was small; the pres- 
ent valuation is $91,266,121 less than last year, notwithstanding in- 
crease in numbers of horses and cattle. The grand aggregate is 
$2,365,159,862, against $2,456,425,983 a year ago, showing a reduced 
valuation of nearly 4 per cent. There is a small aggregate gain, how- 
ever, in horses and mules. The reduction in values of milch cows 
amounts to $22,917,570 ; $32,426,639 in all other cattle; $15,516,783 in 
sheep, and $29,831,789 in swine. 

The tabular statement is as follows : 



stock. 


1885. 


1886. 


Increase or 
decrease. 




$852, 282, 947 
162, 494, 697 
412, 903, 093 
694, 382, 913 
107, 960, 650 
226, 401, C83 


$860, 823, 208 
163, 381,096 
389, 985, 523 
661, 956, 274 
92, 443, 867 
196, 569, 894 


-|-$S, 540, 261 
-f 886, 399 
—22, 917, 570 
—32, 42G, 639 
—15, 516, 783 
—29, 831, 789 












Total 


2, 456, 425, 983 


2, 365, 159, 862 


—91, 206, 121 





While numbers have increased, except of sheep, in two years past 
the aggregate valuation of farm animals is less by something over 
$100,000,000. It is not improbable, from present indications, that some 
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improvement in values may occur clurinf? the coming year, though great 
changes in. this direction should not be expected. While fluctuations 
are inevitable, depression followed by elevation, there is some reason 
to suppose that lower levels of valuation will obtain than in the past 
two decades. 

The following table gives the estimated average prices of farm ani- 
mals of difi'erent classes by age, horses and stock cattle under one 
year, two years and not less than one, and three years old and up- 
wards; while sheep and swine are i^laced in two divisions, one year be- 
ing the dividing line. 



Table shoxmng the estimated nunibers of animals 07i farms j expressed as a pci'centage of the 
numbers of previous years ; also average of actual prices in January, 1886. 





Ilorsos. 


Mulos. 


Milch 
cows. 




Average price per head. 


*i 


Average price per head. 
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y, 1SS5. 
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P. c. 


















P.ct 


















P.e. 








101 


$31 


00 




00 


69 


Eft 


$106 
98 


50 




















lo'i' 


$30 
29 


10 


Now lEarapsliiro . . 


100 


20 


33 


48 


50 


67 


33 












101 


83 


102 


30 


48 


48 


63 


70 


75 


108 


75 












97 


28 


63 


Massachusetts 


101 


39 


25 


63 


50 


84 


00 


111 


00 












104 


32 


40 


101 


39 


00 


G2 


00 


89 


00 


110 


00 












102 


34 

32 


00 




101 


36 


58 


60 


08 


84 


17 


110 


50 












102 


92 
60 




102 


34 


03 


59 


93 


85 


28 


110 


07 


100 


$32 


87 


$56 


67 


$82 


33 


$120 


50 


98 


29 




101 


41 


00 


70 


09 


92 


00 


118 


17 


101 


52 


75 


80 


00 


98 


71 


124 


00 


102 


84 


36 




100.5 


38 


72 


62 


88 


90 


27 


117 


33 


99 


45 


81 


70 


43 


95 


00 


123 


79 


101 


30 


10 


Delaware 


101 


35 


00 


52 


50 


83 


50 


115 


00 


101 


37 


00 


53 


00 


83 


00 


120 


00 


100 


28 


50 




10 L 


33 


00 


50 


65 


79 


45 


102 


55 


102 


42 


55 


63 


55 


80 


50 


122 


00 


102 


30 


15 




102 


28 


41 


43 


96 


67 


59 


80 


47 


100 


33 


78 


52 


51 


79 


42 


101 


11 


100 


21 


81 


Xoith Carolina 


101 


30 


21 


47 


43 


68 


86 


87 


15 


101 


34 


77 


53 


27 


70 


23 


99 


26 


99 


16 


65 




101 


33 


08 


53 


40 


76 


54 


97 


33 


101 


35 


25 


61 


67 


89 


58 


107 


20 


101 


19 


93 




101 


30 


91 


47 


20 


70 


72 


96 


52 


100 


34 


30 


52 


33 


83 


04 


110 


33 


99 


la 


35 




103 


25 


91 


40 


30 


Gt 


55 


96 


40 


100 


30 


50 


46 


25 


77 


00 


109 


91 


102 


16 


00 




102 


25 


51 


49 


35 


59 


93 


■85 


25 


101 


30 


02 


46 


52 


70 


52 


97 


53 


101 


15 


92 




102 


25 


71 


38 


9G 


58 


36 


80 


86 


102 


32 


63 


50 


17 


71 


65 


99 


48 


102 


15 


96 




101 


10 


27 


25 


82 


38 


45 


72 


00 


104 


28 


14 


42 


86 


70 


70 


95 


85 


103 


19 


00 


101 


12 


90 


18 


9G 


28 


1-2 


50 


71 


105 


24 


25 


35-^8 


51 


13 


68 


72 


100 


20 


29 


ArkJinsas 


102 


21 


19 


33 


45 


45 


52 


08 


28 


105 


27 


24 


46 


68 


62 


80 


84 


42 


103 


17 


98 




102 


32 


33 


50 


79 


68 


02 


81 


03 


102 


29 


22 


57 


78 


79 


09 


97 


11 


102 


20 


00 




302 


25 


85 


43 


50 


64 


81 


80 


80 


101 


31 


12 


50 


65 


77 


40 


100 


57 


101 


25 


42 




103 


32 


47 


48 


20 


G4 


G2 


80 


20 


101 


38 


53 


57 


17 


76 


42 


98 


56 




28 


53 




102 


35 


;)5 


55 


47 


79 


30 


100 


80 


110 


30 


23 


56 


09 


81 


61 


105 


51 




30 


53 




102 


34 


83 


54 


00 


80 


80 


104 


83 


101 


35 


00 


57 


00 


82 


00 


110 


75 


101 


30 


3S 




103 


36 


08 


55 


C3 


7G 


98 


93 


88 


101 


38 


32 


60 


75 


81 


75 


102 


81 


102 


30 


CO 




101 


30 


39 


5G 


13 


76 


80 


95 


11 


99 


39 


00 


59 


41 


80 


89 


103 


40 


101 


31 


51 




102 


32 


59 


50 


59 


73 


16 


98 


06 


99 


31 


24 


50 


00 


74 


29 


105 


87 


103 


28 


03 




105 


32 


05 


51 


26 


74 


08 


99 


47 


102 


34 


93 


55 


15 


79 


88 


110 


33 


100 


27 


87 




103 


32 


G8 


51 


71 


71 


37 


89 


79 


99 


38 


11 


56 


90 


78 


05 


103 


10 


107 


28 


8C 




103 


28 


55 


41 


90 


57 


72 


70 


42 


103 


37 


19 


52 


55 


71 


20 


92 


72 


103 


24 






103 


29 


25 


43 


58 


62 


43 


85 


73 


105 


37 


05 


55 


59 


78 


58 


105 


88 


107 


28 


4e 




110 


31 


05 


50 


15 


70 


50 


95 


25 


105 


38 


60 


60 


40 


84 


55 


108 


75 


108 


30 


8C 




104 


22 


47 


38 


68 


54 


69 


86 


11 


100 


29 


29 


50 


13 


08 


33 


OS 


59 


102 


38 


7f 




107 


21 


67 


35 


00 


48 


11 


75 


00 


102 


20 


00 


48 


07 


60 


07 


85 


88 


105 


27 


4C 


104 


22 


50 


38 


33 


53 


33 


82 


67 


109 


20 


67 


50 


00 


71 


G7 


110 


00 


103 


39 


oc 




110 


20 


00 


32 


75 


46 


50 


75 


00 


100 


25 


00 


37 


00 


61 


67 


85 


67 


1D5 


40 


0/ 




110 


18 


00 


23 


50 


36 


70 


55 


00 


110 


23 


00 


34 


00 


58 


00 


75 


00 


105 


31 


0( 




115 


32 


44 


50 


42 


75 


08 


100 


64 


120 


37 


73 


56 


68 


85 


81 


110 


53 


117 


30 






112 


23 


50 


35 


00 


52 


50 


77 


00 


114 


28 


00 


56 


00 


80 


00 


110 


00 


108 


35 


0( 




115 


25 


00 


37 


50 


52 


75 


80 


00 
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38 


00 


55 


00 


83 


00 
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00 
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37 


0( 
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14 


CO 


21 


50 


35 


00 


52 


00 
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21 


00 


33 


00 


40 


00 


05 


00 


102 


20 


0( 
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23 


14 


34 


8G 
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00 


69 


57 


105 


24 


33 


37 


00 


60 


33 


81 


35 


105 


30 


8( 
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28 


50 


40 


00 


57 


30 


92 


20 


105 


27 


00 


47 


50 


85 


67 


no 


07 


111 


32 


0( 




112 


21 


00 


33 


00 


42 


00 


78 


00 


125 


40 


00 


38 


00 


62 


00 


86 


00 


110 


38 


Oi 
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TahU sJiowing the estimated numbers of animals onfarmSj ^c— Continued. 



States and Territories 



Maine 

New Hampshire . 

Vermont 

Massachusetts . . . 
Bhode Island .... 

Connecticnt 

New York 

New Jersey 

Pennsylvania .... 

Delaware 

Maryland 

Virginia 

North Carolina... 
South Carolina... 

Georgia...*. 

riorida 

Alabama , 

Mississippi 

Louisiana , 

Texas , 

Arkansas 

Tennessee , 

"West Virginia 

Kentucky 

Ohio 

Michigan , 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New Mexico 

Utah 

Washington 

Wyomiog 



Oxen and other cattle. 



a o 



Re. 

100 
98 
98 
101 
100 
98 
99 



100 
99 
98 
99 
99 
100 
100 
100 
101 



103 
102 
100 
103 
100 
]01 
101 
101 
100 
102 
103 
105 
105 
102 
102 
110 
120 
109 
110 
120 
130 
118 
120 
112 
113 
120 



Average price per head. 



Sheep. 



$9 60 
9 42 

7 38 
12 00 
12 40 

11 00 

10 42 

12 50 
9 32 

11 00 
9 80 
6 10 

4 00 

5 00 
4 31 
4 44 
4 00 

4 22 

5 18 

6 75 

4 68 

5 70 

8 00 

8 51 
10 70 

9 02 
10 70 
10 80 

8 45 

8 63 
10 58 

9 22 

10 55 

11 20 

12 56 
10 00 

10 67 
12 00 

11 00 
9 83 

10 00 

11 00 
9 00 

11 50 

11 55 

12 00 



O <u 



$15 53 

16 00 

13 00 

18 50 

19 50 

17 25 

17 22 
19 75 
16 45 
16 50 
IG 75 
11 16 

0 42 

7 33 
G 63 
G 65 
6 16 

6 24 

8 00 

9 60 

7 83 
10 00 

14 ]5 

14 79 

18 80 

16 54 

17 75 

18 77 

15 37 
15 30 
17 66 
15 23 

17 05 

18 00 
21 88 

15 30 

17 50 

18 00 

16 00 

16 20 

17 00 
17 60 
15 00 
17 50 
20 70 
17 75 



P 



$25 67 
26 17 
20 13 

28 00 

29 00 

26 50 
29 33 
33 56 

28 00 

25 00 
24 00 
18 75 

10 13 

11 00 

10 00 

8 70 

9 85 
9 80 

11 42 
13 30 
11 43 
15 80 

23 24 

24 30 

29 80 

27 00 

27 70 

28 65 
23 63 
23 28 

26 17 

23 13 

25 00 

27 00 
32 00 

26 30 
26 50 

24 50 
22 00 

22 50 

23 00 

23 75 
22 00 

28 43 
43 60 

24 00 



|44 62 

45 33 

39 13 

46 00 
46 50 

45 33 
42 00 

46 33 

40 75 

35 00 

36 00 
27 50 

14 60 

15 53 

14 20 
12 46 

15 27 
14 00 

17 00 

18 00 

16 00 
21 50 

32 10 

33 53 
40 85 

39 90 

37 83 

38 93 

34 44 

35 40 

36 14 

32 68 

33 85 
36 00 

40 50 
33 00 
35 35 
35 33 

32 50 
35 00 

33 50 

34 30 
30 00 
30 00 

00 00: 

35 00 



§2 



P.e. 

98 
97 
93 
95 
98 
90 
94 
90 
80 
99 
98 
97 
96 
96 
94 
93 
08 
98 
96 
90 

104 
95 
98 
95 
97 
96 
97 
92 
95 

102 
99 
96 

125 

120 

103 
98 

116 
95 

105 

118 

110 

115 

101 

105 

102 

105 



Average 
price per 
head. 



Hogs. 



$1 86 
2 10 
2 35 

2 40 

3 30 
2 83 

2 62 

3 56 
2 00 
2 25 
2 60 
1 92 
1 00 
1 30 
1 10 
1 25 
1 10 
1 10 
1 15 
1 13 
1 17 
1 20 
1 45 
1 74 
1 54 
1 60 
1 60 
1 63 
1 45 
1 60 
1 65 
1 15 
1 20 
1 55 
1 20 
1 11 
1 15 
1 45 
1 40 
1 52 
1 50 
1 55 
1 20 
1 50 
1 60 
1 50 



$2 25 

2 60 

3 06 
3 25 
3 90 
3 37 
3 20 
3 83 
3 00 
3 00 
3 30 
2 36 
1 40 
1 90 

1 60 

2 00 
1 64 
1 67 
1 88 
1 96 
1 77 

1 80 

3 10 

2 50 
2 31 
2 35 
2 35 
2 47 
2 10 
2 50 
2 58 
1 65 

1 79 

2 45 
2 03 
1 64 

1 97 

2 00 
2 15 
2 52 
2 30 
2 40 

1 80 

2 35 
2 58 
2 30 



©1-3 
S O 



P.c. 

99 
100 
100 
95 
97 
99 
98 
94 
99 
100 
97 
96 
94 
100 
93 
97 
100 
99 
103 
108 
102 
105 
100 
99 
99 
99 
99 
97 
99 
102 
101 
99 
103 
102 
105 
102 
101 
120 
103 
200 
100 
100 
70 
105 
105 



Average 
price per 
head. 



$7 00 

7 00 

5 63 

8 10 
8 20 

6 67 

5 75 

6 21 
5 68 
4 75 
4 00 
2 85 
2 20 
2 33 
2 22 

1 75 

2 16 
2 16 
2 30 
1 80 

1 60 

2 40 
2 87 

2 67 

3 75 

4 10 
, 3 50 

3 62 

3 86 

4 oJ 

2 58 

3 70 
3 75 
3 00 

2 00 

3 25 
6 00 

5 50 

3 75 
5 40 

5 30 

4 25 

6 00 
3 58 
6 00 



$15 90 
16 33 

10 50 
16 20 
16 20 
14 50 

11 88 

12 33 
11 85 
11 50 

9 58 
5 56 
5 00 
5 30 

4 80 

3 50 

5 00 

4 75 
4 90 

4 20 

3 80 

5 25 
5 90 
5 78 
8 12 
8 GO 
7 66 

7 70 

8 25 
7 60 

7 83 

5 50 

8 00 
8 20 

6 20 

4 13 

6 50 
11 50 

8 50 

7 86 

8 60 

8 50 
7 50 

9 75 
7 00 
9 50 
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The following tables give numbers, average price, and aggregate 

values of farm animals by States : . ' 

Tahle sJioicing the estimated mnnhers of animals on farms, total value of each Icirid, and 
average price, January 1, lb86. 



States and Tomtories. 



Horses, 



Number. 



Average 
price. 



Value. 



Mules. 



Number. 



Average 
price. 



Value. 



Maine 

New Hampshire . 

Vermont i.. 

Massachnsetts . . . 
Ilhodo Island .... 

Connecticut 

Ne-w York 

New .Jersey 

rennsylvania.-.. 

Delaware 

Maryland 

Virginia — 

North Carolina . . 
South Carolina .. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 
West Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New Mexico.---. 

Utah 

"Washington 

Wyoming , 



Total 12,077,657 



90, 288 
49, 138 
79, 202 
02, 663 
0, 905 
47, 9.14 
047, 845 
90, 741 
577, 5r?l 
22, 3H0 
126, 490 
233, 871 
142, 579 
62, 789 
106, 834 
29,419 
123, 342 
125, 154 
112, 975 
098, 862 
109, 025 
288, 604 
131, 621 
383, 034 
753, 680 
428, 650 
635, 362 
L, 048, 759 
390, 700 
334, 588 
945, 445 
737, 208 
549, 400 
341,419 
275, H34 
159, 780 
42,120 
108, 570 
9, 681 
206, 388 
44, 318 
120, 750 
19, 796 
52, 404 
81,945 
72, 000 



$88 30 

82 91 

83 68 
103 15 

102 58 
99 66 
93 22 

103 54 
•94 10 

97 29 
81 62 

69 56 

74 53 
88 97 
HI 58 
79 78 

70 79 
69 43 
56 41 
35 89 
54 58 
05 72 
60 85 
03 60 

79 16 
83 58 

75 47 
75 21 
78 04 

80 00 
72 18 

58 52 
69 98 
74 50 
63 00 

52 57 
Oi 13 

59 09 

53 00 
77 86 
00 00 
62 68 
39 37 
46 52 
67 45 
53 13 



71 27 



J$7, 972, 453 
4, 074, 211 
6, 627, 271 

0, 463, 534 

1, 016, 071 

4, 777, 165 
60, 389, 110 

9, 395,110 
54,346. 474 

2,172, 384 
10, 324, 641 
16, 207,609 
10, 625, 894 

5, 586, 481 
8, 715, 984 

2, 347, 183 
8, 731,643 

8, 688, 875 

6, 372. 937 
35, 851, 466 

9, 258, 528 
18, 966, 758 

8, 008,848 
24, 394, 384 
59, 059, 185 
35, 826, 292 
47, 950, 766 
78, 872, 127 
30, 957, 952 
20, 767, 040 
68, 245, 526 
43, 138, 118 
38, 446, 250 
25,435,710 
17, 377, 542 
8,390, lo5 
2, 574, 908 
0, 415, 942 
513, 093 

10, 069, 137 
2, 650, 080 

7, 668, 028 
779, 288 

2, 440, 808 
5, 526, 821 

3, 825, 360 



860, 823, 208 



5, 107 

9, 407 
23, 670 

4, 061 
13, 226 
34, 342 
86, 452 
71,119 

143, 843 
11,558 
132, 848 
147,512 

78, 863 
175,515 
114,317 
187, 208 

6,412 
124, 185 
23, 999 

5, 775 
54, 943 

124, 473 
8,010 
10,553 
4-8, 537 

212,015 

79, 615 
28, 827 
31, 551 

3, 005 
1, 503 
7, 500 

1, 242 
11,616 

2, 388 
8, 960 

10, 698 

3, 409 
1,009 
3, 100 



$107 33 

119 47 
109 99 
113 74 
108 17 

85 53 

83 19 

08 30 

90 50 
07 21 

84 03 

88 57 

86 24 
54 50 
69 77 
69 69 
75 50 

09 38 

87 68 
99 60 

81 97 

82 43 

91 51 
98 14 

86 09 
67 76 

89 64 
94 48 
77 05 
64 41 
80 01 
80 33 
94 50 

100 40 

87 00 

84 15 
54 60 
62 94 

85 00 
80 00 



2, 052, 593 



79 60 



$548, 11 a 

1,123,000 
2, 603, 488 
401,915 
1,43H, 026 
2, 937, 290 
7,192,173 
6, 990, 978 
13, 880. 850 
1,123,586 
11,120, 818 
13, 004, 504 

6, 801,147 
9, 500, 081 

7, 970, 394 
13, 040, 443 

484, 100 

8, 016, 370 
2,104,238 

575, 190 
4, 503, 828 
10, 259, 734 
73-J, 995 
1,035, 689 
4, 178, 575 
14, 407, 602 
7, 136, 992 
2,723, 641 
2, 450, 081 
193, 550 
125, 052 
607,311 
117, 369 
1, 106, 247 
207, 756 
753, 984 
584, 155 
214,554 
85, 765 
248, 000 



163, 381, 090 



States and Territories. 



Maine 

New Hampshire . 

Vermont 

Massachusetts . . . 
Rhode Island 

Connecticut 

New Tork 

Now Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia — 

North CaroItuA... 



Milch cows. 



Number. 



165, 353 
97, 070 
218, 040 
109, 968 
22, 543 
123, 426 
., 510, 300 
171, 214 
902, 127 
28, 399 
131, 063 
247, 807 

mo55 



Average 
price. 



$30 10 
29 83 

28 63 
32 40 
34 00 
32 92 

29 00 
34 36 

30 10 
28 50 
30 15 
21 81 
16 65 



Value. 



$4, 977, 125 

2, 895, 508 
0, 268, 252 
5, 500, 903 

766, 462 

4, 063, 184 
44, 704, 880 

.5, 882, 913 
27, 154, 023 
809, 372 

3, 951, 549 

5, 404, 671 
3, 978, 601 



Onen and other cattlo. 



Number. 



187, 030 
136,169 
176, 808 
108, 382 

13, 024 
106, 724 
868, 409 

69, 248 
858, 474 

26, 005 
13H, 196 
423, 803 
423, 619 



Average 
price. 



$29 89 
31 32 
20 06 

31 67 
36 89 

33 61 

32 08 

34 65 

27 36 

28 53 
25 08 
18 42 
10 24 



Value. 



$5, 590,174 
4, 204,412 
4. 607, 083 
3, 432, 457 
480. 400 
3, 580, 535 

27, 860, 665 
2, 399, 115 

23, 484, 680 
758, 912 
3,466,107 
7, 804, 759 
4, 339, 469 
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States and ToiTitorios. 



South Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

"West Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

nUnois 

Wisconsin 

Minnesota 

Iowa 

Missouii 

Kansas 

Nebraska........ 

CalLfomia 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New Mexico... 

Utah , 

Washington 

Wyoming-, 
Ihuian . 



Milch cows. 



Number. 



Total.. 



143, 315 
341,013 
47, 915 
285, 290 
277, 523 
153, 313 
700, 87G 
27G, 104 
326, 417 
166, 252 
307, 767 
775, 724 
420, 362 
540,634 
928, 194 
565, 177 
386, 366 
1, 230, 695 
708, 698 
575, 095 
309, 106 
236, 378 
72, 342 
16, 841 
51, 155 
13, 847 
181, 345 
22, 271 
25, 300 
17, 932 
42, 013 
56, 730 
6, 233 



14, 235, 388 



Average 
price. 



$19 93 

18 35 

16 00 
15 92 
15 96 

19 00 

20 29 

17 98 
20 00 

25 42 
28 53 
30 53 
30 38 

30 00 

31 57 
28 63 

27 87 

28 80 
24 50 
28 46 

30 80 

38 75 
27 46 

39 00 

40 67 

31 00 
30 94 
35 00 

37 00 

26 00 
30 86 

32 00 

38 00 



27 40 



Value. 



$2, 856, 2C8 
6, 257, 589 
766, 640 
4, 541, 817 
4, 429, 267 
2, 912, 947 

14, 220, 774 
4. 964, 350 
6, 528, 340 
4, 226, 126 

8, 780, 593 
23, 682, 854 
12, 770, 598 
16, 219, 020 
29, 303, 085 
16,181,018 
10, 7C8, 020 
35, 444, 016 
17, 426, 884 
16, 367, 204 

9, 520, 465 
9, 159, 648 

1, 986,511 
656, 799 

2, 080, 474 
429, 257 

5,610,814 
779, 485 
936, 100 
466, 232 
1, 296, 521 
1, 815, 360 
236, 854 



Oxen and other cattle. 



Number. 



389, 985, 523 



214, 711 
610, 811 
565, 600 
432, 090 
420, 457 
252, 863 

4, 023, 177 
442, 173 
475, 406 
289, 519 
529, 071 

1, 017, 820 
506, 644 
885, 665 

1, 485, 903 
710, 053 
448, 695 

2, 074, 919 
1, 387, 818 
1, 494, 259 
1, 535, 457 

627, 907 
606, 835 
288, 235 

1, 019, 779 
238, 931 
629, 145 
290,131 
725, 700 

1, 151, 857 
162, 846 
286, 358 

1, 280, 916 
627, 000 



Aveiago 
price. 



31, 275, 242 



$11 18 
9 91 

8 79 

10 15 

9 89 

11 93 
13 00 
11 26 
13 43 
18 05 

21 18 
26 94 
25 52 
25 42 
2G 04 

23 22 

22 51 

24 26 
20 84 

22 94 

24 69 
28 66 

23 73 
23 55 

25 95 
20 00 
23 6L 
22 00 

22 08 
18 00 

23 88 

26 00 
25 00 
22 00 



21 17 



Value. 



$2 "JOO, 020 

6, 0r)3, 141 
4, 970, GO!) 
4, 384, 375 
4,158, 8'J2 

3, OIG, O IH 
52, 298, 087 

4, 979, 790 
0, 38G, C04 

5, 2'2C, 327 
11,208, 055 

27, 414, 99G 

12, 929, 152 
22, 511, 670 
38, 699, 757 
16, 489, 0G6 
10, 098, 280 
50, 332, 980 

28, 921, 584 
34, 273, 065 
37, 916, 598 
17, 994, 559 
14, 397, 777 

6, 788, 320 
26, 211, 893 

4, 778, 620 
14, 750, 060 

6, 382, 882 
16, 023, 456 
20, 733, 426 

3, 888, 586 

7, 445, 308 
32, 022, 900 

13, 794, 000 



661, 956, 274 



States and Territories. 



Maine 

New Hampshire 

Vermont 

Massachusetts 

Khode Island 

Connecticut 

New York , 

New Jersey 

Pennsylvauial 

Dolaware 

Maryland 

Virginia 

North Carolina 

South Carolina 

Georgia 

l^lorida 

Alabaiua 

Mississippi 

Liouisiaua 

Texas 

Arkansas 

Teunessoe 

AVcHt Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

lUinois 

Wisconsin 

Minnesota p^.- 



Sheep. 



Number. 



537, 
195, 
378, 
64, 
20, 
53, 
595, 
107, 
189, 
22, 
168, 
4G3, 
4G8, 
112, 
500, 
91, 
3.S7, 
27 G, 
110, 
,802, 
234 . 

mi, 

G24, 
903, 
,753, 
, 269, 
,088, 
,005, 
,218, 
278, 
467, 



407 

2G0 
174 
561 
449 
477 
824 
413 
481 
294 
582 
127 
816 
935 
594 
094 
047 
103 
3j^5 
G15 
021 
780 
912 
223 
034 
007 
517 
653 
800 
103 
580 



Average 
price. 



$2 15 
2 45 

2 86 

3 04 
3 75 
3 25 
3 OG 
3 76 
2 68 

2 80 

3 08 
2 24 
1 28 
1 72 
1 46 
1 05 
1 40 
1 50 
1 65 
1 70 
1 57 
1 CO 

1 88 

2 24 
2 09 
2 11 
2 10 
2 19 

1 89 

2 21 
2 28 



Value. 



$1, 156, 771 
478, 387 

1, 082, 031 , 
196, 104 
76, 684 
173, 575 
4, 875, 243 
403, 851 
3, 187, 809 
62, 368 
519, 739 

1, 035, 9?2 
600, 084- 
W4, 250 
730, 868 
150, 305 
471,806 
413, 878 
192, 466 

11, 582, 812 
367, 881 
907, 255 
1,174,210 

2, 024, 665 
9, 918, 156 
4, 788, 871 
2, 288, 607 
2, 205, 196 
2, 805, 909 

61.1. 294 
1, 067, 204 



Hogs. 



Number. 



70, 702 
54, 404 
74, 115 
77, 616 
14, 395 
01, 782 
722, 060 
193, 795 
1,103, 391 
44, 431 
2«9, 868 
875, 256 
1,340,038 
5(i7, 181 
1, 5C5, 978 
298, 108 

1, 351, 152 
1,212,144 

580, 790 

2, 411,727 
1,692, 365 
2,122, 646 

416, 133 
2, 032, 138 
2, 442, 457 

840, 682 

2, 773, 199 

3, 907, 961 
1.050, 265 

440. 540 
i, 840. 008 



Average 
price. 



Value. 



$8 78 


$620, 760 


9 33 


507, 725 


6 90 


511,112 
779, 577 


10 04 


9 80 


141, 071 


8 24 


508,8 53 


7 53 


5, 43r,4W 


8 35 


1,618, ;) 74 


7 47 


8, 241, 556 


6 10 


271, 028 


5 95 


1, 78.5,115 


3 G(i 


3, 200, 0G3 


3 24 


4, 357, 4G0 


3 40 


1, 927, 962 


3 15 


4, 93U. 952 


2 38 


709, 408 


3 15 


4,261,5-{:j 


3 04 


3, 685, 615 


3 10 


1, 800. 449 


2 76 


G, 656, 3G7 


2 48 


4, 197, 0G5 


3 20 


G, 788, 222 


3 C6 


1,522,133 


3 48 


7, 008, DOG 


4 80 


11, 720, 864 


5 27 


4, 430. 303 


4 06 


12, 936, 420 


4 76 


18,897,017 


5 18 


5, m, 282 


4 67 


2. 056, 000 


6 07 


24, 500, 107 
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Sheop. 


Hogs. 


Stiiics tiDd. TciTitorios. 


















Average 


Value. 


Number. 


Average 


"Value. 




price. 






price. 






1,285, 078 


$1 48 


$1, 008, 340 


4, 168, 091 


$3 46 


$14, 404, 922 




1,190,163 


1 GO 


1, 898, 667 


2, 275, 178 


4 86 


11, 059, 0-10 




448 673 


2 15 




O DIO 7Q4. 


5 08 


11 748 943 




C, 009^ 698 


1 81 


10, 961, 268 


1, 027, 598 


4 15 


4, 266, 586 




2,469, 551 


1 47 


3, 618, 139 


191, 600 


2 81 


538, 281 




6«1, 261 


1 73 


1, 145, 436 


14, 399 


4 55 


65, 517 




1, 120, 645 


1 77 


1, 994, 102 


17, 032 


7 38 


125, 611 




896, 002 


1 70 


1, 523, 203 


10. 149 


4 50 


45, 671 


Dakota 


253, 672 


2 24 


508, 226 


355, 980 


• 4 98 


1, 773, 849 




210, 375 


2 10 


441,788 


26, 762 


5 60 


149, 867 




718. 750 


2 12 


1, 523, 391 


19, 298 


6 26 


120, 805 




4, 328, 755 


1 60 


6, 934, 666 


17, 492 


5 55 


97, 082 


irtali 


651, 767 


2 08 


1, 356, 588 


27, 554 


7 16 


197, 357 




544, 548 


2 25 


1, 223, 491 


66, 779 


4 81 


321, 286 




518, 46G 


2 07 


1, 072, 188 


2, 500 


6 50 


16, 250 




48, 322, 331 


1 91 


92, 443, 867 


46, 092, 043 


4 25 


196, 569, 894 



VALUES OF PEDIGREE STOCK. 



Consultation witli herd-book officials results in the following esti- 
mates of valuation of the breeds named, the short horn and certain 
other organizations not reporting: 



Breed. 


Numb or 
registered. 


Number 
living. 


Average 
value. 


Total value. 






3, 500 
0, 433 
8, 000 
3, 100 
14, 000 
20, 081 


$300 
100 
81 
149 
300 
200 


$1, 050, 000 
643, 000 
648, 000 
461, 900 
4, 200, 000 
4, 016, 200 




12, 867 
10, 187 
4,947 










21, 138 
51, 000 













LIVE STOCK IN FOREIGN COUNTRIES. 

Of the statistics given below, those for the principal European coun- 
tries (excepting Russia aud Spain), and also those for the British colo- 
nies, are obtained from official documents. The remainder are drawn 
from a variety of sources, including reports of American and British 
consuls to their respective Governments and such statistical hand- 
books as the Statesman's Year Booh, MullialPs Dictionary of Statistics^ 
and Dr. von Neumann- Spallart's Uehersichten der Weltwirthschaft. 

Cattle and horses. 



Countries. 



Austria ......... 

Hungary ......... 

Do • 

Belgium < 

Denmark......... 

Prance 

Germany 

Great Britain ... 

Ireland ^. 

Isle of Man, &o . 



1880 
1880 
1883 
1880 
1881 
1881 
1883 
1885 
1885 
1886 



Cattle. 




Cows. 


Other 
kinds. 


Total. 


Horses. 


4, 138, 625 
1, 740, 399 


4, 445, 452 
2, 857, 144 


8, 584, 077 
4, 597, 543 


1, 463, 282 
1,819, 508 
2, 086, 567 
271, 974 
347, 561 
a2, 844, 972 
3,522, 316 
1, 408, 789 
491, 147 
9,264 


796, 178 
898, 790 
7, 290, 827 
9, 086, 906 
2, 530, 197 
1,417, 481 
17,834 


586, 637 
571, 288 
4, 285, 363 
0, 698, 416 
4, 067, 767 
2, 811, 270 
24,211 


1, 382, 815 
1, 470, 078 
11,576,190 
15, 785, 322 
6, 597, 964 
4, 228, 751 
42,045 



a The Btatement m to horses for France indudes only horses employed on farms. 
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Countries. 



Cows. 



Cattle. 



Other 
kinds. 



Total. 



Europe— Continued. 

Greece a 

Italy , 

Netherlands 

Do 

Portugal© 

Eoumania 

Kussia e , 

Servia 

Spain 

Sweden 

Norway , 

Switzerland , 

BRITISU COLONIEB. 

Canada: 

Ontario / 

Quehec , 

Nova Scotia 

New Brunswick 

Manitoba <7 , 

Prince Edward Island 

British Columbia 

The Territories 

Australasia : 

New South Wales 

Victoria 

South Australia , 

West Australia 

Tasmania 

New Zealand , 

Queensland 

Other British' colonies: 

Newfoundland , 

Jamaica , 

Ceylon 

Mauritius , 

Falkland Islands 

Cape of Grood Hopci , 

Natal 

FBENCII COLONIES. Jt 

^ Algeria , 

' Guadaloupe I 

Tahiti and Moorea 

SOUTH AMEBICA. 

Argentine Republic 1 

Chili 

Paraguay ., 

Uruguay , 

OTHER COUNTRIEB. 

Nicaragua 

Orange Free State 

Japan 



1877 
61881 
1882 
1883 
1870? 
1880 
1882 
1882 
1878 
1883 
1875 
187C 



1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1884 
1884 
1884 
1884 
1884 
1881 
1884 

1875 
1883 
1884 
1884 
1884 
1875 
1884 



1880? 
1883 



1883 
1882 



1883 



1884? 
1881 
1880 



2, 366, 556 
878, 956 



2, 416, 676 
548, 980 



1,456, 504 
741, 598 



830, 509 
275, 019 



279, 445 
4, 783, 232 
1, 427, 936 

1, 437, 055 
624, 658 

d 3, 600, 000 
23, 845, 104 
826, 550 

2, 353, 247 
2, 287, 013 
1, 016, 617 
1, 035, 930 



2, 732, 500 

325, 603 
212, 500 
60, 281 
90, 722 
80, 451 

12, 872 

1, 336, 329 
1, 262, 538 
389, 726 
71, 102 
128, 834 
698, 637 
4, 206, 172 

13, 939 
84, 206 

963, 890 
15, 000 
11, 569 
1, 329, 445 

575, 698 



1, 1G3, 513 
9,615 
3, 000 



12, 000, 000 
311, 000 
500, 000 
6, 010, 000 



400, 000 
464, 575 
1, 124, 564 



a Exclusive of Thessaly, which now forms part of the Kingdom. The number of oxen in Thessaly 

has been estimated at 200,000. 
b The figures as to horses in Italy are for 1882. 
c See note / next table. 

d Mulhall, in bra Dictionary of Statistics gives this as the number of cows, but it should probably 
have been given as the number of cattle in general, as in 1873 Ihese wore estimated to reach a total of 
only 1,857,977. 

e Not including Poland. 

/ In 1885 Ontario had 1,976,480 cattle and 558,809 horses. 
g In 1884 Manitoba had 04,011 cattle and 20,071 horses. 
h Approximately. 

t Including 217,732 cat tie and 35,357 horses in Easuto Land. 

k No returns are at hand for French colonies other than the three given above. 

{ Guadaloupe and its dependencies. The figures are taken from a report by United States Consul" 
Bartlett, made to the Department of State in October, 1880, and may perhaps be regarded as referring 
to about that time, although it is not explicitly so stated. 
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Countries. 



Year. 



Mules. 



Asaca. 



Sliccp .ind 
lambs. 



Swine. 



lEUiiorB. 

Austria 

Jlunuary 

Belfiinm , 

Denmark , 

Franco , 

(lermany 

G reat Britain ... i ... - 

Ireland 

Isle of -Man 

G-reecoc 

Italy 

Netherlands 

Portugal / 

lloumania 

Kasaia in Europe g. . . 

Servia 

Spain 

Sweden , 

Norway 

Switzerland 



URITISn COLONIES. 

Canada : 

Ontario A 

Suebec 
ova Scotia 

New lirunawick 

Manitoba t.... 

Prince Edward Island . 

British Columbia 

The Territories 

Australasia : 

New South Wales 

Victoria ., 

South Australia 

West Australia 

Tasonania 



Now Zealand - 



Queensland 

Other British colonies : 

Newfoundland fc 

Jamaica 

Ceylon 

Mauritius I 

Falkland Islands 

Cape of Good Hopom . 
Naial 



FUENCH COLONIES. 0 

Algeria 

Guadeloupe 0 

Tahiti and Moorea 



SOUTH AMERICA. 



Argentine Hepnblic. 

Chili 

Uruguay 



1880 
1880 
1880 
1881 
1881 
1883 
1885 
1885 
1885 
rfl877 
el881 
1883 
1870? 
1880 
1882 
1882 
1878 
1883 
1875 
187G 



1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1884 
1884 
1884 
1884 
1884 
51881 
}l884 
1884 

18C9 
1869 
1884 
1884 
1884 
1875 
1884 

1880 
1880 
1883 



1863 
]882 
1883 



OTHER COUNTRIES. 

Orange Free States 



al2, 710 

'Sio.'iio" 



273, 870 
1, 009 



3G. 908 
"(h) 

282 
388, 704 
8, 786 



45, 176 
e293, 868 



97, 395 
674, 246 



941, 653 



890, 982 



5, 127 
15 



200, 000 



2, 492 



400, 000 



3, 841, nio 

9, 2:.2, ] L'3 
30"), 400 

1, 548, (513 
22, 301,504 
19,185, 362 
26, 534, G35 

3, 477, 840 
73, 725 

2, 921,917 
8, 596, 108 

703, 521 

2, 977, 454 
6,180, 000 

47, 503, 9GG 

3, 620, 750 
IG, 939, 288 

1,412,494 
1, G8G, 306 
3G7, 540 



2, 219, Oil 

377, 801 
221,163 
C, 073 
lGe,49G 
. 27, 788 
346 

30, 379, 871 

10, 620, 173 
6, 696, 406 
1,547, 061 
1, 720, 027 

13, 384, 075 

14, 056, 266 
9, 308, 911 

23, 044 
21, 761 
r.3, 757 
30, 000 
473, 227 

11, 279, 743 
560, 632 



6, 992, 218 
13, 690 
3, 000 



68, 000, 000 
<7 1,01)0, 000 
14, 545, 000 



5, 05G, 301 



2, 721, 541 

'""646," 375' 
527, 417 
5, 638, 884 
9, 205, 791 
2, 403, 380 
1, 2G9, 122 
14, 126 
dl79, 602 
1,163,916 
420, 618 
971, 085 
2,310,000 
9, 207, 6GG 

1, 067, 940 

2, 348, 602 
454, 708 
101, 020 
334, 515 



1,030, 121 

47, 256 
53. 087 
17, 858 
40, 181 
16, 841 
2, 775 

211, 656 
231, 558 
163, 807 
20, 039 
57, 303 
200, 083 



51, 796 

6,417 
9,086 



30, 000 



132, 373 
25, 848 

300, 000 
14, 116 
20, 000 



250, 000 
100, 000 
100, 000 



allinnies included with mules. 

b Asses and hinnios are included with mules. 

cTheasaly, which has become a part of llie Greek Kingdom since 1877, is not included in llje.se fig- 
ures. The number of sliecp in Thessaly has been estimated at 1,500,000 and the number of jioat.s at 
1,000,000 

dThe figures as to swine are for 1875. 
e The figaaes as to mules are for 187G. 

/Tlie figures as to Portugal are taken from Dr. von Nouniann-Sjxillart's Tjel>er9iahten der ^\'clt^ 
wirthscha/t, where the date is marked with an interrogation point, as in tlio above tables. TheflgurcH 
as to sheep heio given for Portugal and tlio.se as to catLle for the same country, as given on the pro- 
ceding page, are identical witli the figures given in the Statesman's Year Book us for 1882. 

g Not iucliullng Poland. 

hlw 1885 Ontario had 1,755,605 sheep and 822,202 swine. 
i In 1884 Manitoba had 6,431 siicop and 44,901 swine. 
A; In 1875 Newfoundland had 28,760 sheep. 
{ Apijrozimate. 

m Including 303,080 sheep and 15,635 awine in Basuto Land. 

n According to the Statesinan'n Vear Book for 1884, there wore in Natal iu 1881 70.580 Angom 
goats owned by European residonta. 
0 See note k on preceding page. 
p See note I on preceding page. . 
q Qoata are inoluded wltli iih«op. 
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INTEENATIOIsrAL DAIRY STATISTICS. 



In a comparison of dairy products of this and foreig'n conntries, tlio 
abundance, not to say profusion, of the supply of the (Jnited States of 
Diilk and its products is clearly manifested. This country consunies 17 
pounds of butter per capita, not to mention a pound or so of oleomarga- 
rine, wliile Europe is said to use only 5 pounds per head. There is little 
uniformity in the rate of consumption, however, of different countries. 
The assumed average in Great Britain is 13 pounds, 8 in Germany, G 
in Holland and Belgium, 4 in France, 2 in Russia, and 1 in Italy. Our 
average is apparently increasing. 

The production of milk from all cows, whether on farms or in towns 
or villages, from about 16,000,000 animals kept for milk, is assumed to 
average 350 gallons each per annum, or 98 gallons per capita of popu- 
lation. The aggregate production on this basis is 5,(500,000,000 gallons, 
of which 3,000,000,000 gallons (in round numbers) are required to make 
1,000,000,000 pounds of butter, and 4.30,000,000 to make 370,000,000 
pounds of cheese, leaving 2,170,000,000 gallons for use as food in its 
natural state. The State averages of product per cow vary widely, from 
475 gallons per annum in some of the dairy States down to 150 gallons 
in some of the extreme Southern States, where little attention is given 
to breed or feed, or the production of butter or cheese. 

The following table gives the exports of the past ten years, both of 
butter and cheese, quantity and value : 



Tear ended June 30— 



Exports of— 



Butter. 



Quantities. Values. 



Cheese. 



QnantJties. j Vtilues. 



Total 
butter and 
cheese. 



Values. 



1870 . 

1877 . 

1878 . 
1870 . 

1880 . 

1881 . 

1882 . 

1883 . 

1884 . 

1885 . 



4, 644, 894 
21, 527, 242 
21,837,117 

38, 248,016 

39, 236, 058 
31, 560, 50<) 
14, 794, 305 
12, 348, 041 

20, 627, 374 

21, 683, 148 



$1, 109, 
4, 424, 
3, 931, 

5, 421, 

6, 600, 
C, 256, 
2, 864, 
2, 2D0, 
3, 750, 
3, 643, 



97, 670, 2(Ul 
107,304, 606 
123, 783:736 
141, 054, 474 
127, 553, 907 
147, 995, 614 
127, 989, 782 

99, 220, 467 
112, 8flO 575 
111, 902, 990 



Total . 



226, 507, 895 



40, 383, 502 



1,198, 101,475 



Average . 



22, 650, 790 



4, 038, 350 



119, 810, 148 



$12, 270, 083 
12.700, 027 

11, 103, 520 

12, 579, 968 
12, 171, 720 
16, 380, 248 
14, 058, 975 
11, 1.34. 526 
11,063,713 
10,444,409 I 



13, 379, 579 
17,125, 243 
18, 03."., C51 
18, 001, 173 
18. 802, 407 
22, 630, 272 
10,92.!, 545 
13,42.'), 191 
15,414,484 

14, 088, 055 



127,507,798 | 167,891,300 



12,750,780 ! 



16, 780, 130 



Our butter, 98 per cent, of it at least, is eaten at liome. The lower 
grades only are included in the exports. Half of the product of 1885 
would sullJce to l eplace the exports of the last sixty-live years. In 1821 
there was an export of 1,000,000 pounds, and this annual export was not 
increased more than 50 per cent, in the next fifteen years. From 1835 
to 1810 the annual export dropped to less than half a million pounds. 
Later, the shipments increased, and were rarely less than 2,000,000 or 
3,000,000 pounds or more than 4,000,000, until 18C0, after which, during 
the years of high gold premiums, the trade reached about 20,000,000, 
bl frtJl again, from 18G0 to 1870, to figures varying from 1,000,000 or 
J,000,C90 to 6,000,000 pounds. 

The exports of cheese are more in)i)ortant, nnd for ten years have 
constituted 26 per cent, of the production. The :i\'erage annual exports 
for this period are 110,810,148 pounds, valued [it $12,750,780, or lO.G 
cents per pound. The average annual value of exports of butter and 
cheese for ten years, is $16,789,130. 



Tahle showing the average annual imjpoi'ts and exports of hutler and cherse, and value of the same, for European and other countries named. 



Connlriea. 


Period for average 
(inclusive). 


Butter. 


Period for average 
(inclusive). 


Cheese, v 


Imports. 


Exports. 


Imports. 


Exports. 


Pounds. 


e 

per 
pound. 


Value. 


Pounds. 


Price 
per 
pound. 


Value. 


Pounds. 


Price 
per 
pound. 


Value. 


Pounds. 


Price 
per 
pound. 


Value. 




1875-'84 

1878- '83 
1874-'83 
1874-'83 
1874-'83 
1864-'83 
1874-'83? 

1879- '835 




Cents. 




13, 105, 318 
13, 981, 242 
10, 110, 468 
30, 170, 494 
76, 585, 379 
27, 266, 493 
3, 952, 838 
5, 732, 518 


Cents. 

20 
13 
27 ■ 
25 
23 
21 
28 
21 


$3, 582, 132 

1, 866, 881 

2, 772, 406 
7, 459, 4 SI 

17, 452, 370 
5, 824, 336 
1, 107, 371 
1, 211, 330 


1875-'8i 
lS74-'83 
1874-'83 
1874-'83 
1874-'83 




Cents. 




45, 599, 303 
2, 250, 389 
328, 886 
143, 244 
8, 789, 520 


Cents. 
10 
10 
13 
6 
14 


$4, 778, 243 
2^3, 796 
43, 174 
8, 301 
1, 240, 990 




267, 002 
13, 970, 330 
5, 952, 194 
11, 850, 166 
16, 817, 319 

213, yoo, 440 


16 
27 

23 
25 
21 

23 


$46, 243 
3, 832, 169 

1, 357, 573 

2, 958, 690 

3, 523, 828 

oO, 260, 822^ 


3, 566, 646 
8, 337, 797 
1, 368, 269 
41, 846, 615 


13 
13 
17 
10 


$i63, 190 
1, 094, 850 
227, 105 
4, 384, 310 










Italy (for borne consnmption) . 


1874-"'83> 
1879-'83C 
1874-'83 
1873-'82 
1872-'81 


192, 271, oo7 

17, 075, 078 
441, 557 
708, 338 


12 

17 
6 
16 


; 

22, 848, 31 2< 

2, 931, 516 
28, 180 
113, 422 


1, 784, 854 
4, 896, 461 


is 

14 


319, 679 
687, 009 


]874-'83 

1872- '81 

1873- '82 

1874- '83 
1876-'83 


2, 363, 111 
2, 500, 391 


15 
25 


344, 715 
616, 864 


68, 074, 234 
3, 872 

C, 253, 027 
10, 219, 378 

1, 897, 373 


14 
20 
16 
25 
18 


9, 430, 445 
764 
1, 017, 083 
2, 524, 422 
336, 792 


61, 374, 190 
38, 647 


G 
13 


3, 916, 967 
5, 209 






























7, 444, 727 


20 


1,471, 819 


1876-'83 


689, 687 


13 


92, 403 


















1874-'83 
1874-'83 
1874-'83 
1874-'83 
1874-'83 


2, i23, 509 
554, 086 
781, 028 
592, 684 
142, 688 


17 
26 
24 
22 
23 


362, 836 
142, 103 
190, 043 
131, 609 
33, 398 




































































































































Natal 


1873-'82 








40, 477 


18 


7, 389 







































Figures for 1880 and 1881 not given in documents at hand. 
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A glance at this table will show why there is not an unlimited de- 
mand for surplus dairy products abroad. While all countries report 
exQjaanges, in a small way usually, the only European countries in this 
table that return net imports of butter are the United Kingdom, Nor- 
way, Belgium, Portugal, and of these only the former receives any con- 
siderable amount. Cheese is received by Great Britain, France, Italy, 
Belgium, Denmark, and Austria, mostly by Great Britaiu, as in the case 
of butter. In short, already 99 per cent, of the butter supply of Europe 
is made in Europe, and 8G per cent, of the cheese. 

FOREIGN CUSTOMS IMPORTS. 

The European agent of the Department, Edmund J. Moffat, esq., dep- 
uty consul-general at London, furnished, in the spring of 1885, a state- 
ment of the tariff rates of principal European countries upon certain 
products imported from the CTnited States, which was published in the 
May report. Changes have since occurred in some of the rates of France, 
Germany, Switzerland, and Eussia, which render necessary a publica- 
tion of some of the more important rates, which are given as follows : 



Import duties.— Foreign countries. 



Articles. 


Anstria- 
U angary. 


France. 


Germany. 


Italy. 


Animals : 


$4 07 
1 G3 
1 22 
SI 
41 
20 
20 
10 
10 
1 21 
1 21 
4 07 
81 
81 

10 
10 
21 
C2 
4 07 
4 07 
4 07 
6 61 
6 61 
Tree. 

8 54 
21 36 


$4 82. 5 
2 31. G 
2 31. 6 
1 54. 4 
77.2 
57.9 
19.3 
39.3 
]9.3 
1 15.8 
19.3 


$7 14 


$3 60 
3 60 
1 50 
1 20 
60 
04 




2 14. 2 
1 42.8 
71.4 
23.8 

Free. 

11.9 












1 42.8 
23.8 

4 76 

2 38 
2 38 

23.8 
71.4 
71.4 

1 78.5 

4 76 


50 
15 
4 00 
1 20 
30 

23 
23 
28 
56 

20 

2 00 to 3 00 
3 00 










Grains : 

Wheat do.... 


Free. 

29 

57.0 
1 15.8 
3 00 
2 60 to 3 00 
1 20 to 1 60 




4 70 
2 38 








Tobacco : 


Free. 

(*) 


Free. 

20 23 
23 80 
64 26 

4 76 


Free. 

Prohibited. 




720 00 

1 35.1 
1 60 
1 64.1 
90 

6 00 
8 00 


40 00 
1 00 


Meat : 














5 00 
00 

5 00 to 10 00 


Spirits : 

Alcoliol and brandy do 




til 42 to i9 04 
1 tl9 04 







* Government account free ; private account prohibited. 1 100 kilos. t In casks. 
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hiiporl do ! ICS. — Forehjn co ludricn — Con t i n u cd. 



Arliclca. 



jl^oiwiy-: lliiasLii. j iSpaiu. 



Switzerliiuil. 



Aiiiinalij : 

Oxen 

]?ull8 

COWB 

Young oattlo 

Cidvet} 

Sheep 

Goats 

Lambs '.. 

Kids 

Kogs 

I'^iSS 

Horses ^ 

Muli-'S 

Asses 

Grains : 

Indian corn 

Eve 

Wheat 

Flour 

Hopa 

I3attor 

Ciioese 

Lard 

Cotton 

Tobacco : 

Leaf 

Manufactured 

Cigars 

Meat : 

Fresh 

Salted or smoked... 

Wines 

Spirits : 

Alchol and brandy . 

Other liquors 



.\)GV head. . 

do 

do.... 

do.... 

do.... 

do... 

do.... 

do.... 

.do.... 

do..., 

do... 

do... 

do... 

do... 



.100 kilograms.. 

do 

do.... 

do.... 

do.... 

.....do.... 

do.... 

do.... 

do.... 



.do.... 
.do.... 
-do.... 



.do. 
.do. 



..hectoliters. 



.do.... 
.do.... 



> Free. 



$0 05. 4 
05.4 
06 
32.5 

12 GO 



i-Free. 



4. 02 



33 50 
40 20 
67 00 



*24 



*4 20 
^4 79 



*1 10 

^37 50 
t86 
t2 40 



+4 05. 9 
56 15 

J27 00 



$2 70 



1 68 

6 30 
3 1)2 
1 68 

04 
64 
88 
1 32 



11 20 
7 20 
3 00 
30 



tl 00 to 1 ( 



56 

10 00 to 30 00 



4 00 



$0.38 to $0.06 

19 
10 



28 
19 
58 
58 
19 

06 
00 
06 
24 
77 
58 
1 ]5 
28 
12 



28 
77 



*Cwt. 



t Pound. 



X In casks, cwt. 



CONCLUSION. 



The printed reports of this branch of the Department service, for the 
year 1885, consist of the Annual Eeport of the Statistician, eleven serial 
reports of crop and general statistics, domestic and foreign, and a de- 
scriptive catalogue of exhibits of charts and diagrams at the New Orleans 
Exposition. An investigation of the status of irrigation of the dry 
areas of the Eocky Mountain system has been in progress and is nearly 
ready for publication. An agricultural survey of this region is ^ pres- 
ent necessity; some work has already been done in this direction, and 
a more generOil and systematic effort is in contemplation as facilities 
are afforded. It has already been shown that the resources of this re- 
gion are not popularly appreciated, and it is evident that future sur- 
prises are in reserve for the general public. 

J. E. DODGE, 

Statistician. 

Hon. Nokman J. Colman, 

Commissioner. 



REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL 

INDUSTRY. 



Sir: I have the boDor to transmit lierewith my report, which con- 
tains a statement of the more imi)ortant work accomijlished by the 
Bureau of Animal Industry during the past year. For many interest- 
ing details connected with this work, and for the reports of the agents 
and inspectors, I must refer you to the Second Annual Eeport oi^ the 
Bureau of Animal Industry. 

D. E. SALMO^T, D. V. M., 
Chief of the Bureau of Animal Industry, 

Hon. NOEMAN J. COLMAN, 

Commissioner of Agriculture. 



ACTION TAKEN IN EEGAED TO PLEURO-PNEUMONIA. 

At the time my last annual report was submitted there was in prog- 
ress in the Western States the first outbreak of contagious pleuro-pneu- 
monia which had ever invaded that section of the country. Although 
the disease seemed to be under control in Ohio and Illinois, there were 
many reasons to fear that some infected herds might have escaped dis- 
covery, and there were grave apprehensions that the contagion would 
be allowed to spread from the affected herd in Kentucky. The owners 
of this herd assumed an unfriendly attitude towards the officers of the 
Bureau from the time the first investigations were made, and were so 
evidently determined to save themselves from loss without regard to 
the safety of their neighbors or that of the country at large as to make 
it reasonably certain that the trouble would be disseminated by their 
cattle in spite of all that could be done under either the national or State 
laws to prevent it. They employed able counsel to protect their inter- 
ests, and demanded complete compensation for all loss to which they 
might be subjected in efforts to isolate the contagion, even asking that 
the cost of feeding the herd while in quarantine should be assumed by 
the Bureau. 

The inspections in the Eastern States had demonstrated the prevalence 
of the same disease in the vicinity of New York City and Brooklyn, and 
in parts of New Jersey, Pennsylvania, Maryland, the District of Colum- 
bia, and Virginia. The experiments and other investigations were also 
successful in demonstrating beyond question the contagiousness of this 
affection and its identity in all of its characters with the contagious 
pleuro pneumonia of Europe. 

In this report the history of these outbreaks and the account of our 
investigations will be resumed at the point where it was necessary to 
close them last year. 

PLEURO-PNEUMONIA IN KENTUCKY. 

As there was no law among the statutes of Kentucky which had been 
framed with such an emergency in view as occurred by the introduction 

(431) 
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of lunj^ plague among the cattle of that State, many of the citizens ad- 
vocated an extra session of the legislature in order that such laws might 
be enacted. They argued that as the next regular session would not 
begin until after a period of more than a year had elapsed, the spread 
of the malady might before that time work irreparable injury to the cat- 
tle interests of the State. 

On the other hand. Governor Knott contended that the common law 
and the general provision of the statutes in regard to distempered cattle 
were amply sufficient to accomplish all that could possibly be done by 
legislation. 

The following letter, which I find in the Home and Farm, a paper pub- 
lished at Louisville, Ky., in its issue of October 15, 1885, gives the gov- 
ernor's views so clearly that it is inserted as a document of great inter- 
est at this time: 

Frankfort, Ky., Sej^ieniber 24, 1885. 

To the honorable judge of the courvky court and justices of the court of claims of FaycUe 

County : 

Gentlemen: I am this moment in receipt of a copy of your resolution of the 20tli 
instant, calling my attention to the fact that the disease known as pleuro-pneumonia 
ha.^ made its appearance in an extensive herd of cattle near Cynthiana, in Harrison 
County, and suggesting in my "experience and intelligence some means might he found 
to avert what threatens to he a most serious calamity, in view of the highly conta- 
gious character of that malady." 

Tendering you my sincercst thanks for such a distinguished indication of your con- 
fidence, I have the honor to say that the subject had already excited my liveliest 
interest, and I had, on more than one occasion, expressed to others my willingness to 
do anything in my power that might be necessary to prevent the spread of that dis- 
astrous plague in our State. It is a mistake, however, to suppose that there is no 
law in existence to meet the gravity of the occasion on the contrary, it strikes me 
that the law is amply adequate to the emergency. 

Should the owner of a herd of cattle, known to be infected with pleuro-pneumonia 
or any other contagious distemper, keep them in such a situation aa would bo likely 
to favor the communication of the contagion to others, he would be liable to indict- 
ment under the common law for maintaining a nuisance, and, upon conviction, to 
punishtuent by fine and imprisonment, in the discretion of the jury, and in addition 
to that judgment the court would have power, if the offense were laid with a contin- 
uando, to order that the nuisance abate, and the abateuient might be enforced, if nec- 
essary, oven to the destruction of the property from which the nuisance springs. The 
court would, in such cases, have authority to order the sequestration of the infected 
herd until all liability of communicating the contagion had ceased, or its destruction, 
as the circumstances might indicate to be more advisable. 

Even private citizens may, at their own expense, abate a public nuisance, though 
they would be compelled, to answer in damages in case they should resort to violence 
beyond what is actually needed, or the fact should turn out to be insufficient to au- 
thorize such peremptory intervention. In view of such responsibility, of course no 
private citizen of ordinary prudence would think of resorting to such a remedy ex- 
cei>t in the extremest emergency, especially as the courts have power to give complete 
redress. 

In addition to the remedy by penal prosecution, which may result, as I have already 
said, not only in the iiue and imprisonment of the delinquent owner . of such infected 
herd, but the sequestration or destruction of the herd itself, he would bo answerable 
i 11 (1 amages to any one directly injured by the spread of the contagion, after the facts 
of its existence had come to his knowledge. 

Besides, you will observe, by reference to sections 4 and C, chapter 9, general stat- 
utes, that if a justice of the peace be informed by affidavit that the owner of any 
distempered cattle has permitted them to run at large outside his inclosure, or has 
driven the same into or through any part of this Commonwealth, except from one por- 
tion of his own inclosure to another, it is the duty of such justice to issue his order, 
ia the name of the Commonwealth, commanding the owner to impound them ; and if 
he fail or refuse to do so, or permit them to escape, the magistrate has power to order 
the cattle to be killed and buried at the expense of the owner. 

It seems to me that if these remedies are insufficient to eradicate or to prevent the 
dissemination of pleuro-pneumonia, it would be difficult, if <^not impossible, for legis- 
lative wisdom or ingenuity to devise a^y that would accompUsh th^e ends. 

I will add that the owners of the herd supposed to be infected are fully aware of 
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tlieir liability under tlie circumstancos, and have assurod me that they will nse every 
precaution to prevent the spread of the disease, and every effort in their power to ex- 
tirpate it if it really exists among their cattle. What precautionary methods should 
be taken by other cattle dealers and breeders will of course be dictated by their own 
prudence and iutelligen'ce. The only suggestion that I can make is that the law 
should bo rigidly enforced wherever the circumstances require it; that, if anything, 
Avill insure the extirpation of the disease, as it must result in the destruction of the 
diseased animals themselves, if necessary. 
With sentiments of great respect, I am, very truly, your obedient servant, 

J. PKOCTOR ICNOTT. 

It will bo seen that in this communication Governor Knott points out 
a course of procedure which, if enforced, would seem to inevitably lead 
to the annihilation of all dangerous cattle in the State. As a matter of 
fact it was not enforced. The diseased cattle were handled so recklessly 
that many others were infected ; the plague notoriously existed in the 
herd of Messrs. Frisbio & Lake for month after month, endangering 
the stock of their neighbors and causing burdensome restrictions to bo 
placed upon the cattle trade of the whole State, but no legal measures 
were adopted in accordance with the pltoi so forcibly outlined by the 
governor. Whether this action was deferred because of the intimation 
in the above letter that the parties enforcing this law " would bo com- 
pelled to answer in damages in case they should resort to violence be- 
yond what is actually needed, or the fact should turn out to bo insuffi- 
cient to authorize such peremptory intervention," or whether it was 
because of a general feeling that the measures indicated were not as 
I)ractical and efficient as the governor thought, is not clear, but it is be- 
lieved that both of these reasons had considerable influence. 

The Department received many letters from citizens of Kentucky 
stating that the infected cattle were not isolated sufficiently to prevent 
the spread of the contagion, that some cows believed to be affected were 
allowed to mingle with other cows belonging to citizens of Gynthiana, 
and asking that an inspector bo sent there to watch the course of events 
and to do whatever was possible towards checking tho disease, until 
more efficient and practical legislation could bo enacted either by Con- 
gress or the State legislature. In view of the great amount of property 
threatened, and the possibility of violations or evasions of the act of 
Congress prohibiting the movement of affected animals from one State 
or Territory into another, it was deemed advisable to accede to these 
requests. Accordingly Dr. H. A. Woodroffe, a gentleman who was well 
recommended for professional ability, and who had acquitted himself 
with credit in the English veterinary service, was appointed December 
3, 1884, and instructed to proceed at once to Kentucky. He was to con- 
sult with the leading stock-owners, to keep a supervision of the cattle 
about Cynthiana, and to inform the Department of any violation of the 
law, or of any movement of cattle that there was reason to believe had 
been exposed to the contagion. 

On Saturday, December 27, 1884, a letter was received at the Depart- 
ment from Dr. Woodroffe stating that Messrs. Frisbie & Lake were 
about to make a large shipment of animals from their herd to the State 
of Texas, and that he had given them a certificate of health after hav- 
ing made an examination of them. The Chief of the Bureau was then 
absent in New York, where he had gone on official business, but was 
expected in his office on Monday morning. His immediate return was 
delayed, however, by serious illness, which i^re vented any attention to 
business for nearly a week. As a consequence, no action was taken to 
prevent the shipment of these cattle until Friday, January 2, 1885, at 
which time the Commissioner of Agriculture notified the owners and the 
28 AG— '85 
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agent of the Kentucky Central Eailroad not to move tliem Tvithout a 
permit from tliis Department. 

This action was taken because, first, m the conference of K^ontucky 
cattle-breeders, held in Lexington, Ky., September 19, 1884, Messrs. 
Frisbie & Lake, through their counsel, were reported to have mude 
this statement : 

On tho 15tli instant, they received a letter from Cjirman, Acting Commissioner of A<t- 
riculturo, and afterwards from Governor Knott, to malio no sales. WedDcsday they 
noticed several cattle sick, and Dr. Hagyard was sent for and slauglitered a cow, auil 
discovered tlie presence of pleuro-pneumonia. Since then several others have taken 
Hick, and have been in contact with tho herd, which numhors upwards of 200 ani- 
mals.— (Ctnc<n7ia(i Commercial Gazette, Septetaher 21, 1884.) 

Secondly. In a letter to the Department, dated September 18, 1884, 
Messrs. Frisbie & Lake wrote : 

Onr herd consists of about 250 head, and all of them had an opportunity to take the 
disease if contagious. (First Annual Eeport of Bureau of Animal Industiy, 1884, p. 
32.) 

Thirdly. On September 24, 1884, the Chief of this Bureau visited the 
farm of Mr. Lake, of which A. T. Fitzwater was tenant, and upon which 
a part of these animals were kept, and found there running with the 
remainder of the cattle on the farm two animals which, on examination 
ol' tho lun^s, presented very xdain symptoms of pleuro pneumonia, and 
others wbicli were not examined, but which did not appear well, and 
which were believed at the time to be suffering from the same disease. 
Mr. Frisbie was present at this examination, and expressed the opinion 
tliat a considerable number were more or less affected. Indeed, at the 
time of this visit no one questioned the fact that the unregistered as well 
as the registered cattle had been exposed and were sickening, and when 
the stockmen of the State attempted to raise money to purchase and 
slaughter tins herd they appraised the unregistered as well as the reg- 
istered, and they did this because of tbe statement of Messrs. Frisbie 
6o Lake that all were infected. 

These facts w^ere deemed Sufficient to justify the holding of the herd 
in Kentucky until a longer period had elapsed, even though the inspect- 
ors had been unable to find any traces of disease by a careful and thor- 
ough examination. The examination actually made, it was learned 
jil'Lerwards, Avas a very supe rficial one, less than half of the animals in 
the herd being caught for this purpose. 

January 3, 1885, telegrams were received from Dr. Woodrolle and 
Frisbie & Lake, stating that the cattle had already been shipped, that 
they were healthy and for six months had been miles away from the 
diseased herd. A telegram was immediately sent to the governor of 
Texas, notifying him of the facts in regard to the shipment of this herd 
and recommending quarantine and careful supervision of the animals 
for three months after their arriv^al. 

January 4, Dr. Woodrofte telegraphed that he had received informa- 
tion that Dr. F. B. Hamilton, president of the Jersey Breeders' Associ- 
ation, of Jackson, Tenn., had shipped to that place, by way of Lexing- 
ton, 24 registered Jersey cows and calves from the infected herd of Fris- 
bie & Lake; also that Frisbie & Lake's shii^ment to Texas consisted of 
125 head of unregistered Jerseys. 

CTpon the receipt of information that animals undqubtedlyaflected 
with pleuro-pneumonia had been taken from the herd of Frisbie & Lake 
to Tennessee, the governor of that State was at once notified of the fact, 
and Dr. Hamilton and tbe railroad agents at Jackson, Tenn., were no- 
tified that any shipment of these animals from Tennessee into any other 
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State would render thx3 shipper liable to the penalty prescribed in the 
animal industry law. 

In order to learn the condition of the cattle shipped to Texas and to 
furnish such veterinary assistiince as might be needed, Dr. Trumbower, 
an inspector of the Bureau, was ordered to proceed to Austin and keep 
a supervision over the Frisbie & Lake cattle, and to consult with the 
governor as to what measures could be taken to hold them in quaran- 
tine until they could be safely sold. 

On the 9th of January Dr. Woodroffe reported that the shipment to 
Texas consisted of 125 head of cattle, of which 112 were unregistered 
cows and heifers, and 13 were registered bulls; that they were taken 
iVoMi three different farms near Cynthiana, as follows: 11 cows and 
lieiters (unregistered) from the farm of John Moore, G miles from Gyn- 
tliiana ; 51 heifers (unregistered), 3 bulls (registered) from the farm oc- 
cupied by George Mitchell, 6 miles from Cynthiana ; 60 cows and heif- 
ers (unregistered), 10 bulls (registered) from Ihe farm occupied by A. 
T. Fitz water as tenant of J. K. Lake, 3 miles ifom Cynthiana. Kone of 
these animals were sold previous to shipment, and all were sent to Fris- 
bie & Lake, Austin, to be offered for sale there at the expiration of thirty 
days. % 

As an explanation of his action in giving a certificate of health. Dr. 
Woodroffe wrote : 

A t tlio time I granted tlio certificato I was not aware that you and tlio Commissioner 
of Agriculture had prohibited the movement of the unregistered cattle, they being lo- 
cated on different farms, fully 9 miles from where tlie infected herd was kept. Messrs. 
I'^isbie jfe Lake having mentioned to me^^casually that they wxre going to ship some 
unregistered stock to Texas, I expressed a desire to see them, thinking that as I was 
on the spot it was my duty to inspect cattle in the neighborhood before being shipped 
to another State. Messrs. Frisbie & Lake, acting under the advice of their attorney, 
Judge West, at first protested against my inspecting these cattle, stating that they 
had already been examined and passed hy Dr. llagyard, of Lexington, whom you had 
recommended to them, making it a Government transaction. Having satisfied mo 
that the cattle referred to had not been exposed to the infected herd by producing the 
aHidavits of a number of reputable residents in Hartison County, I consented to give 
thorn a certificate of health, provided I did not detect any traces of pleuro-pneumonia 
or other contagious diseases among them. Mr. Frisbio then drove mo ont to the dif- 
ferent farms where the cattle were, about 9 miles from the town, and after a careful 
examination! found them free from any appearances of disease and gave the oAmers 
a certificate to that effect, a copy of which I forwarded you with my report the fol- 
lowing day, thinking it would reach you before the cattle were shipped. It never 
entered my head that there would be any question raised in the matter; otherwise I 
would have telegraplied at once. 

It Avill be noticed that Dr. "Woodroffe states that the unregistered 
cattle were from farms located ^' fully 9 miles from where the infected 
herd was Icept," and, further on, that Mr. Frisbie accompanied him to 
the different farms where the cattle were, about 9 miles from the town.'' 
By reference to an earlier parafjraph in the same letter it will be seen 
fliat one of these iVirms was located but 3 miles from town and the 
other two but G miles. The latter statement is the correct ontB. It will 
also be observ^ed that GO of the animals shipped were from Mr. Lake's 
farm, of which A, T. Fitz water was tenant. This farm was but 3 miles 
from town, and probably not more than 2 miles from Mr. Lake's home 
place, where a part of the sick cattle were kept. The attention of the 
reader is directed to these incorrect statements to prevent his being 
misled as to the actual condition of affairs. 

There seems to be little reason to doubt that Dr. Woodroffe was de- 
ceived by Messrs. Frisbie & Lake as to the relation of Dr. Hagyard to 
the Department of Agriculture. He stated that he was shown a tele* 
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gram from the Chief of the Bureau of Animal Industry advising the em- 
ployment of Dr. Hagyard, and supi^osed that owing to his (Dr. Wood- 
r offers) absence in Ohio, Dr. Hagyard had been temporarily employed by 
the Department to make this examination. As a consequence his own 
inspection was less thorough than it would have been, and he gave a 
certilicate of health which he probably would not have given had he 
understood that Dr. Hagyard was recommended to Messrs. Frisbie & 
Lake for an entirely different purpose. 

As this telegram was afterwards used by Messrs. Frisbie & Lake 
in their advertisements and newspaper articles, and, by omitting or in 
some cases changing the date, was made to produce the same impres- 
sion upon the readers that it had produced upon the mind of Dr. Wood- 
roffe, it is well to give an explanation of the circumstances under which 
it was sent. 

When the Chief of this Bureau visited Cynthiana, in September, 1884, 
a number of sick animals were found among the herd of unregistered 
cattle, and Mr. Frisbie wTls then advised to have every animal in this 
herd carefully examined and the healthy ones removed from contact 
with any that presented the least signs of disease. At that time nego- 
tiations were in progress with the stockmen of the State who were try- 
ing to raise enough money to purchase and slaughter all the cattle be- 
longing to Messrs. Frisbie & Lake, and the last-named gentlemen did 
not consider it to their interest to have such a separation made. It 
soon became evident, however, that a sufficient amount of money could 
not be raised to purchase the cattle, and then the owners seem to have 
concluded that their best plan was to separate the sick from the well 
ones, according to the advice mentioned above. For this purpose the 
following telegram was sent : 

CYNxmANA, Ky., September 27, 1884. 

Dr. D. E. Salmon, Chicago, III, : 

We desire to isolate aU the affected cattle in our four lierds. When can you come 
and inspect them f Answer. 

FRISBIE & LAKE. 

There are two points in this telegram to which attention is particu- 
larly directed. In the first place the object of the inspection as stated 
in this telegram was to enable them to isolate the affected cattle. It 
was not to have cattle inspected for the purpose of shipping them to 
Texas or to any other locality, and at that time I had never received 
any intimation that they expected or desired to make any shipments. 
In the second place, they admit in this telegram having at that time four 
infected herds. One of these 1 understand to be the herd of unregis- 
tered cattle on the farm of Mr. Lake, of which A. T. Fitzwater was 
tenant. 

At the time this telegram was received it was impossible for the Chief, 
of the Bureau to return and make the desired inspection, and all of the 
inspectors in the employ of the Bureau were engaged in important work 
from which they could not be spared; the following reply was, there- 
fore, sent to Messrs. Frisbie & Lake's telegram : 

United States Departjment of Agriculture, 
Washington, D, C, October 8, 

FniSBiE &, Lakh:^ Cifntldana, Kj/. : 

Find I Lave no one that can 1)6 spared now to examine your herd. Advise employ- 
ment of Dr. Hagyard. 

D. E. SALMON, 
Chi^of the Bureau of Animal Indusirg, 
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That is, Dr. Hagyard was recommended to Frisbie & Lake as the 
most available man for them to employ as a private practitioner and 
for the purpose of securing their private interests. The difference in 
the dates of the two telegrams is due to the former being received at 
Chicago and the answer having been delayed until my return to Wash- 
ington. Dr. Hagyard did not represent this Department in any degree, 
nor did he have any authority to inspect any cattle in behalf of the De- 
partment, or to give certificates of health which would relieve the 
o wners of any responsibility which they were under, because of restric- 
tions imposed in accordance with the act establishing the Bureau of 
Animal Industry. 

On the 11th of January Dr. Trumbower wrote from Austin that he 
had called on Governor Ireland, and that the governor stated that he 
could do nothing and would not interfere in the matter. Dr. Trumbower 
stated that Mr. Frisbie declined to allow him to make an examination 
of the herd unless he would agree to give a certificate of health in case 
he failed to find any cases of pleuro-pneumonia. This he could not 
agree to do, owing to the fact that if the cattle had been exposed before 
shipment to the contagion of this disease they might contract it within 
a short time, even if at the time of examination they showed no symp- 
toms. Mr. Frisbie informed Dr. Trumbower that he had only shipped 
124 head and that 5 of these had died in transit. 

A few days later Dr. Trumbower was recalled from Austin by order 
of Commissioner Loring on account of the protests made by Frisbie & 
Lake's counsel. These gentlemen pretended to believe that Dr. Trum- 
bower was prejudiced against them, and through their counsel asked 
that any inspection of their cattle should be made by the Chief of the 
Bureau. Accordingly I left Washington January 20, reaching Oynthi- 
ana, Ky., on the 21st. Mr. Lake stated that they still had about 17 head 
of the unregistered cattle, among which were some of the most unthrifty 
ones at Cynthiana. I desired to see and examine these animals in order 
that a definite conclusion might be reached as to whether they were 
actually affected with pleuro-pneumonia, but acting with the advice of 
his counsel Mr. Lake absolutely refused to allow such an examination. 
They placed this action upon the ground that in no event could the 
Government grant them any relief, and that every examination was 
liable to do them injury by revealing the presence of disease, or pos- 
sibly by a mistaken diagnosis such as any one might, in their judg- 
ment, make. When his attention was called to the shipment to Texas 
from this herd, the suspicion that these animals were under, the vast 
injury that might be done to the cattle industry of the nation by the 
dissemination of the plague, and that a regard for his own interests, as 
well as for that of the country at large, would seem to make an investi- 
gation very desirable, he simply replied that they did not consider it to 
their interest to have such an inspection made. 

To remove one point raised in his objections to inspection, I then of- 
fered that in case any one of the unregistered animals presented any 
signs of disease upon examination, and he was dissatisfied with the di- 
agnosis, that I would buy and slaughter the animal in the presence of 
properly qualified witnesses, and thus definitely settle the question 
upon its merits. This proposition was also rejected. Not being able to 
accomplish anything at Cynthiana, I proceeded the following day to 
Jackson, Tenn., to investigate the condition of the animals shipped there 
from Frisbie & Lake's herd. 
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INVESTiaATIONS IN TENNESSEE. 

On January 24, an examination of the cattle at Jackson revealed the 
following conditions : 

Constance (No. 61). — Slight dullness on percussion over the lower part of the rio-ht 
Inng. Otherwise no abnormal symptoms. 

No. 2. — Dullness and slight creaking over the posterior part of right luug. 

No. 136. — Fawn calf. Increased respiratory murmur over the left lung. CrepiUi- 
tion over the whole of right lung, with creaking sound over the upper portion, and 
lops of respiration and dullness over the lower posterior portion. 

Kg. 28. — Loud and harsh respiration. 

No. 153. — Increased respiratory sounds on left side and decreased on right side. 
No. 22. — Dullness over posterior part of right lung. 

No. 31. — DuUness over left lung, with creaking sound and diminished respii'ation ; 
creaking over posterior part of right lung. 
Bull (name not known). — No abnormal signs. 
No. 19. — Lungs and respiration normal. 

Best Regards (No. 89). — Dullness and loss of respiration over the lower posterior por- 
tion of the riglit lung. 

Careless Lass (No. 85). — Abnormally loud respiration. 
Nos. 199, 23, 94, and 68 (Balky).— Normal respiration. 
Flora of Orange Feel, — Can find no signs of disease. 

No. 86. — Dullness, loss of respiration, and cooing sound over the lower part of right 
lung. 

Chic7capie» — Dullness, loss of respiration, and crepitation over lower part of right 
lung. 

Absoloma. — ^Ax)parently in good health. 

Miss Meadows. — Dullness over the whole left lung with wheezing respiration over 
the superior portion. 

Three calves. — No signs of disease. 

This herd at Jackson was kept in close quarantine by the owners, and 
was soon taken in charge by the State authorities. 

Ko further veterinary inspections were made of this herd until De- 
cember 2 and 3, 1885, when, by request of the governor, Dr. Wray was 
directed to make a thorough examination of each animal. The reports, 
more or less indirect, which had been received up to that time were to 
the effect that no symptons of disease had been observed, and that the 
owners were becoming impatient to have the quarantine restrictions re- 
moved. This also seems to have been the understanding of the State 
Live Stock Commission, as they had reached the conclusion that this 
herd might safely be released. 

Dr. Wray^s investigations brought out the fact that one calf had died, 
and was supjiosed to have had lung disease, although no post mortem 
examination was made. He also found, by an examination of the indi- 
vidual animals, that there were at that time nine chronic cases of pleuro- 
i:>neumonia. The names of the affected ones were : Sobrinette, Care- 
less Lass, Flora of Orange Peel, Chickapie, Miss Meadows, Ploss Law- 
rence, Nora Lawrence, Fancy Cruiser, and Cicero Sunbeam. At the 
time this herd was examined by the Chief of the Bureau the names 
could not all be obtained and the numbers were taken, so it cannot be 
determined how closely the two examinations corresxionded. Dr. Ham- 
ilton informed Dr. Wray that our conclusions were the same in every 
case with the exception of Sobrinette. This cannot be the case, how- 
ever, as in the first examination but seven affected ones were found. It 
seems likely, therefore, that two or more animals had been mildly at- 
tacked during the period that elapsed between these examinations. 
The death of the calf confirms this conclusion. 

These facts illustrate the difficulty of deciding at what time a quaran- 
tine can be safely raised when the animals are not kept under constant 
veterinary supervision. Even a slight attack, that might escape the 
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notice of the owner, would be sufficient to start fresh outbreaks if the 
herd were released and allowed to inin^^le with other cattle within six 
months or a year afterwards. It is such facts as these that have con- 
vinced the experienced authorities of the various countries of Euroj)o 
that the only safe way to deal with pleuro-pneumonia is to destroy every 
animal which has been exposed to it before there can bean opportunity 
of mingling with uninfected cattle. 

By advice of Dr. Wfay the State commissioner made arrangements 
under which this lierd will be held in quarantine until October 1, ISSG. 

INVESTIGATIONS IN TEXAS. 

Leaving Jackson, Tenn., January 25, 1885, I reached Austin, Te:c., 
January 27. There was here a public sentiment of decided hostility to 
the Bureau of Animal Industry, an evident feeling that Mr. Frisbie, who 
was there in charge of his cattle, was a greatly wronged man, and that 
there was no reason for entertaining a suspicion of danger in regard to 
his herd. This feeling had been worked up by and was based upon affi- 
davits made by Qeorge W. Mitchell, A. T. Fitz water, James H. Waits, 
J. B. and J. E, Stevens, and John W. Moore, in which it was stated that 
Messrs. H. D. Frisbie and J. K. Lake, who comprised the firm of Fris- 
bie & Lake, were known by them to bo reliable gentlemen, that they 
had seen portions of the herd of cattle shipped to Texas frequently dur- 
.ing the past six months, tliat they had not known of a single case of 
disease among them during that time, and expressing the belief that 
these animals were free from disease, and had been so during the time 
mentioned. As the unregistered animals in question had been upon the 
farms and in the care of George W. Mitchell, John W. Moore, and A. 
T. Fitzwater, these affidavits of their soundness carried conviction with 
them 5 they were distributed as a part of Frisbio & Lake's advertise- 
ments, and were used in the editorials of the local newspapers. I was 
not able to understand how gentlemen who have any regard for their 
reputation could sign such statements or make such affidavits in view 
of the facts above related. It is evident, however, that such papers 
would have a very great effect in shaping the opinions of those who had 
not been conversant with the history of the herd as detailed above. 

In connection with these affidavits it may be of interest to state that 
I met Mr. O. A. Woods, of Cynthiana, in that town on February 7, 1885, 
and in the course of a conversation in regard to the cattle, he stated to 
me that he and Mr. H. Eedmond, jr., were out hunting on Thanksgiving 
Bay, that they crossed the farm of J. K. Lake on the far side of the river 
(the one tenanted by A. T. Fitzwater), and that they there and then 
saw one of the Jerseys lying dead in the field. Mr. Woods had no in- 
terest in the matter, and simply made this as a^tatement of fact. There 
is, consequently, upon the one side the admission of Frisbie & Lake 
at the meeting of stockmen, and in their letter of September 18 to the 
Department, that their whole herd of 250 head had been exposed ,• there 
is the fact that the Chief of the Bureau of Animal Industry found sick 
cattle at the farm tenanted by Fitzwater on September 24 ; there is the 
admission of four affected herds in Frisbie & Lake's telegram of Sep- 
tember 27, and there is the statement of Mr. Woods that he saw one of 
the animals on the farm occupied by Fitzwater lying in the field dead 
on Thanksgiving Day. On the other side there are the affidavits alluded 
to above, that none of the cattle on this farm had been sick during their 
sojourn there. 

On the evening of January 27, 1885, 1 had an interview with Mr. Fris- 
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bie in the hotel at Austin, Tex., in presence of Maj. F. P. Holland, 
editor of the Texas Farm and Eanch^ and of Colonel Cardwell, of the 
Austin Statesman, At this interview, Mr. Frisbie asserted with tbe 
most positive emphasis that none of the unregistered Jerseys had ever 
been exposed to pleuro-pneumonia ; that he never had admitted their 
exposure; that none of them had ever been sick ; that in regard to the 
two which I had picked out as sick on the farm occupied by Fitzwater, 
his understanding was that these only had weak lungs, that they were, 
however,^^immediately separated from the remainder of the herd and 
had never shown any further signs of sickness. He then asked me 
that in case he permitted an inspection of the herd then in Texas, and 
I found no cases of pleuro-pneumonia, if I would give him a clear bill 
of health for them. My reply was that, being satisfied that a number 
of the animals had recently been exposed to pleuro-pneumonia and 
were liable to show the disease at any time whether they were yet 
affected or not, I could not under any circumstances give him such a 
certificate as he demanded. He then absolutely refused either to allow 
me to inspect the living animals or to examine the dead ones and learn 
the cause of death. This terminated the interview. January 28 I had 
an interview with Governor Ireland, and laid the facts as I understood 
them before him for consideration, offering him the professional services 
of the Chief of the Bureau or of any of its inspectors if he needed such 
assistance. His answer was that they proposed to do things according 
to law in Texas, and as there was no law applicable to such a case there 
was nothing to be done. When reminded of the enormous live stock 
interests of Texas, and of the desirability of keeping a supervision over 
this suspected herd until all danger was over, of the fact that the 
mere shipment of such a herd to his State might damage the cattle trade 
millions of dollars unless a thorough investigation was made, and that 
there were at that time dead animals from this herd in regard to which 
the cause of death should be ascertained, his response was that no in- 
vestigations could be made except by the courtesy of Mr. Frisbie. 

It was now very plain that these animals would be sold, no matter what 
their condition. The law establishing the Bureau of Animal Industry 
gave no authority to interfere, or to make an investigation against the 
desire of the owner of the herd, and having properly notified the State 
authorities the Chief of the Bureau felt that his duty and responsibility 
was ended until farther developments should occur. 

It is probably true that there was no law on the statute books of 
Texas for properly dealing with such an emergency, but it is equally 
true that the legislature was in session at the time," and, in the opinion 
of high officials of the State government, a law could have been obtained 
within a few days, if there had been a public sentiment in favor of it. 
As a matter of fact this sentiment did not exist, and one of the reasons 
was the unscrupulous manner in which evidence was collected, facts per- 
verted, and false statements made to give the impression that there was 
no reason for an investigation of this herd. The affidavits published in 
Austin by Mr. Frisbie have already been referred to. January 0, the 
Austin Daily Statesman published an editorial which seems to have been 
inspired by Mr. Frisbie, and which iMustrates the manner in which the 
case was worked up. E-eferring to Mr. Frisbie it goes on to say : 

He is on© of tlio most eminent breeders in this country, and enjoys a wide reputa- 
tion as sucli. After consultation about tlie best point to bold an auction sale 
of Jerseys be decided to come to Austin. In a copy of tbe Texas Farm and Eancliy 
dated December 15, tbere was an elaborate notice of tbe conclusion roacbed by Mr. 
Frisbie, and a full statement was made as to tbe prevalence of pleuro-pneumonia on 
ono of his farms near Cynthiaua, Ky. On one farm they keep nothing but the finest 
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registered stock. Through a calf shipped to that farm from Illinois pleuro-pneumonia 
did break out on the farm, and several head of their cattle died. The rest of the dis- 
eased animals ^vere killed. There has been no disease on that farm for months, and 
the cattle there are all in a healthy condition. But none of the cattle shipped to 
Texas were ever on the farm where the disease prevailed. The cattle here were taken 
"trom farms several miles distant from the diseased herd. The cattle that reached 
Austin are evidently in a healthy condition, though they looked bad just after reach- 
ing here from ten days' confinement in cars. Thefee cattle have been held together 
for some weeks, and veterinary authority goes to show that by this time some of these 
would have been sick had any of them been exposed to disease. The misapprehen- 
sion at Washington arises in the fact that Frisbie & Lake had diseased cattle on one 
of their farms, and this leads to the opinion that the cattle shipped to Texas, which 
were never with diseased stockj were liable to disease. Mr. Frisbie is satisfied the 
Bureau of Animal Industry will set the matter all right. Early in December he ap- 
plied to this Department for an inspector to examine these very cattle which ho was 
then holding for shipment to Texas, and the following telegram was received. 

Then follows the telegram of October 8, referred to above, with the 
date changed from October, 1884, to January, 1885, together with the 
certificates of Dr. Hagyard and Dr. Woodroffe. 

January 28, the morning after the interview between the Chief of the 
Bureau and Mr. Frisbie, in the presence of the representative of the 
Statesman^ that paper came out with an editorial headed "Nothing 
wrong with those Jerseys from Kentucky," and after mentioning the 
presence of this herd on the farm of Captain Love, it^oes on to state: 

Shortly after their arrival in Austin, however, a report reached here Irom "Wash- 
ington that the cattle were affected with pleuro-pneumonia. The report was calcu- 
lated to do great injury to Messrs. Frisbie & Lake, who were astonished at the 
charge, knowing that their cattle were not and had not at any time been so affected. 
In proof of their denial the gentlemen have the following evidence : 

Gov. J. Proctor Knott, of Kentucky, in reply to a letter from Commissioner Lor- 
ing, states: " This clamor about disease in the cattle shipped to Texas is utterly un- 
called for and d etrimental to the interests of ]Messrs, Frisbie & Lake.^' Governor Knott 
also eulogizes Dr. Hagyard, who inspected the herd, as an eminent veterinarian. 

After Mr. Loring received the letter from Governor linott, the, following telegram 
to the attorney of Messrs. Frisbie & Lake, was received : 

Washington, January 20, 1885. 

C. W. West, Cynthiana, Ky, : 

Have heard from Governor Knott. Declines to act. Thinks the clamor which has 
been raised over this transaction has not only been uncalled for, but unjust and det- 
rimental to the interests of Frisbie & Lake. Regret that I cannot pay expenses 
of quarantine under these circumstances. 

GEO. B. LORING, 
Commissioner of Agriculture. 

The following letter is from Dr. Woodroffe, who is stiU in the employ of the Gov- 
ernment : * 

Lexington, Ky., January 19, 1885. 

FrasBiE &r Lake, Cynthianaj Ky,: 

Gentlemen : I would advise you to flatly deny the statements that have been made 
by the Chief of the Bureau regarding the cattle that were shipped to Austin, Tex. 
They have no earthly grounds for calling them infected, and the affidavits of those 
men is sufficient evidence that they were never exposed. It is simply a libel on your 
cattle and will greatly affect their sale. You can use Dr. Hagyard's and my name 
freely in the matter. 

When Dr. Salmon arrives, I should certainly demand the result of his examination 
of your stock in writing. 

If you feel disposed to offer a thousand dollars reward for the discovery of a case 
of pleuro-pneumonia in the herd that went to Austin do so, and I will give you bank- 
er's references for me for half the amount. 
Yours, very truly, 

H. A. WOODROFFE, M. C. F, S., 
Veterinary Inspector Bureau of Animal Industry. 



* As a matter of fact, Dr. Woodroffe was not in the employ of this Department at 
that time, Ms seryices having }>Qon diapensed with January 15. 
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Tlio subjoined telegram, signed by the parties whose names are appended, has been 
received by D. H. Frisbio, at Austin, Tex. : 

Cyntiiiana, K'^., January 17. 

H. D. Fjrisbie: 

Wo Ijfivc every reason to believe, and do believe, that the cattle shipped by Fris- 
bie & Lake to Texas have never been diseased with pleuro-pneumouia, and that 
cows from that herd are now running at large in this county. 

■ LUCIUS DESHA, Jr., 

Prcsidinq Judge of Harrison Counlif. 
L. M. MARLIN, 

State Senator of Keniucl't/. 
R. M. COLLIER, 

County Cleric, 
J. S. WETHERS, 
Cashier National Bank of Cyntldava, 
WM. ADAMS, 

Mayor of Cynthiana, Ky. 

Yesterday aftornoon Dr. Salmon, Chief of the Bureau of Animal Industry, arrived 
at Austin. Captain Frisbie, accompanied by Major Holland and a represciitativo of 
the Statesman, called on him at his room in the Hotel Brunswick. The iuterviow 
was brief and barren of satisfactory results. Captain Frisbio put the same question 
to him that he did to his predecessor : "Will you, in the event that the cattle ure 
found in good health (as I know them to be), ^ivo mo a certificate to that effect V said 
the captain. The doctor responded that ho did not come here for tlie purpose of giv- 
ing certificates, and would not agree to what certainly seems a fair and square propo- 
sition on the part of. the owner of the Jerseys. With this the conference broke up. 
Captain Frisbie intends to sell his cattle on the 12th of February, at wjiich time they 
will have been here six weeks. Nobody believes them to be in the least infected, and 
the injurious reports as to their being diseased are without the slightest foundation 
in fact. 

The above certificates, signed "by prominent citizens of Haxrison 
County, Kentucky, together with the letter of Governor Knott and the 
tone of the Austin press, are sufficient to explain the failure of the effort 
to have an investigation made of the condition of the Frisbie herd be- 
fore it was sold. Information collected later will now be introduced to 
show the real facts of the case. At the time of the sale an advertising 
bill was distributed on which were the statements of Dr. F. J. Smith, of 
Austin, who had examined the cattle. These statements were pub- 
lished side by side by Mr. Frisbie to show that they were contradictory. 
While the two statements may not be entirely consistent in all respects, 
they furnish an indication of the condition of the animals at that time, 
which is not to be overlooked. The certificate of the stockmen who ex- 
amined this herd the day before the sale confirms this impression, and 
demonstrates that the animals were not in a remarkably healthful and 
thriving condition. 

These documents arc as follows : 

Considering that the animals have come such a long trip, and the severe weather, 
there has been hut slight mortality among them. I visited the cattle January 25, and 
learned that only three had died. Two were down, and in my opinion were unable 
to get up. The general health of the cattle was better than I expected to find. 

F. J. SMITH, V. S. 

Januarv 2G, 1885. 

The following is a statement of Dr. Smith in a circular distributed in 

Austin, February 11, 1885 : 

I visited the herd of Jersey cattle owned by F>:isbie & Lake, now at Mr. Love's 
dairy ranch near the city, and /oM?i^ a majority of the herd sick, one dead under the 
shed, and another down, unable to rise j a number standing, heads extended, backs 
arched, increased breathing, hair rough, and the animals in very poor condition. The 
general condition of the herd is similar to that found in contagious plearo-pnenmonia. 
No competent person has been allowed to make a post-mortem, examination. 

F. J. SMITH, 

D. V. S., U, S. A. 
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Austin, Tex., February 11, 1885. 
We, the undersigned stockmen, certify that we have this day made a careful ex- 
amination of the Jersey herd belonging to Messrs. Frisbie & Lake, and found them 
thin in flesh, and showing evidence of had treatment. 

Wo further, at the request of the owners, selected tbe poorest and most sickly look- 
ing animal in tho herd, and killed it in our presence, and Drs. Carothers and Taylor 
carefully examined all of its organs, and stated that they ibuud no evidence of dis- 
ease, and especially of the lungs. 

In our opinion the herd is free from disease, and especially from contagious pleuro- 
pneumonia. 

(Signed as follows) : 

A. E. Carothers, M. D. ; M. A. Taylor, M. D. ; Ike T. Pryor j Soth Mabby ; Geo. 
W. Littlelield j F. M. Maddox ; C. E. Anderson j J. IM. Day ; W. S. Ca- 
rothers; John W. Driskill; A. L. Caspar is ; J. R. Blocker; James W. 
Taylor. 

This examination of a single animal selected from a herd of that size 
simply because it bad an unthrifty appearance was of no value in de- 
ciding whether the remainder of the cattle were healthy or were in- 
fected. Animals affected wi th chronic pleuro-pneumonia are not always 
the worst appearing ones in a herd; on the contrary, they are often the 
very fattest and look the healthiest, as was the case with the cow which 
caused the outbreak in Connecticut in 1883. The only way to deter- 
mine that such a herd of animals is free from danger is for an experi- 
enced veterinarian to carefully examine the lungs of every animal in it 
by auscultation and percussion, and then to keep the whole lot of them 
under professional supervision for three months to make sure that no new 
cases develop during that time. The examination made by the stock- 
men in this case was worse than useless, because it inspired a feeling of 
security in tlie minds of people ignorant of the characters of the dis- 
ease, while it was of no value towards demonstrating the freedom from 
contagion. In this case, as in many others that have come under my 
observation, members of the medical i)rofession were responsible for 
tlius deceiving the public in regard to their ability to detect this 
plague. As a rule, the more intelligent members of the medical pro- 
fession, recognizing how much they still have to learn about those 
diseases which they have studied and observed, see how absurd it is 
for them to claim any special knowledge of maladies which they have 
never studied and have never seen. But there are others, living ex- 
amples that "a little knowledge is a dangerous thing," who do not 
hesitate to make the most of the confidence reposed in them by the 
community as medical men, and assert the superiority of their knowl- 
edge of animal diseases to that of the veterinarian who makes them a 
specialty. It is hoped that this species of quackery will in time disap- 
pear, but, nevertheless, it has been, during the last few years, a very 
annoying obstacle in the way of suppressing animal plagues. 

ISTow, as to the healthfulness of these animals that were taken to 
Texas, we are at present in a position to give very conclusive evidence. 
Dr. H. W. Eowland, an inspector of the Bureau of Animal Industry, 
was directed to proceed to Austin early in May, 1885, and to collect all 
attainable information as to this herd. He remained there until July, 
and from his investigations the following facts appear: 

The number of cattle shipped at Cynthiana was originally stated by 
Dr. Woodroffe at 125. Mr. Frisbie informed Dr. Trumbower and the 
Chief of this Bureau that only 124 were actually taken. Be this as it 
may, tho number landed alive at Austin was only 118. In other words, 
at least 6 died between Cynthiana and Austin. Between January C, 
the day of their arrival, and February 12, the day of sale, 22 animals 
died and 1 was slaughtered for examination by the stockmen the day 
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before the sale. That is, of the 124 which were shipped from Cynthi- 
ana on December 27, 1884, there were remaining alive at the day of 
sale, February 12, 1885, but 95 head. 

What was the cause of death of so many animals it is impossible to 
say at this time, since the owner refused to have any examinations 
made of cither the sick or dead ones by veterinarians who were compe- 
tent to decide upon the nature of the trouble. At the time the Chief of 
this Bureau was at A^ustin, he was reliably informed that the carcasses 
of three animals which had recently died could be seen upon the farm 
of Captain Love where the herd was kept, also that 2 or 3 head were 
lying in the lot too sick to staind. He, however, did not have sufficient 
authority to make an investigation. 

During the period from February 12 to July 1, 1885, it was found by 
Dr. Eowland that 23 had died out of the 95 sold at Austin. In other 
words, only 72 animals remained alive, July 1, of the 124 which started 
from Cynthiana. Dr. Eowland examined a considerable i)art of the ani- 
mals which were still alive at the time oT his visit and msidepostmorte^n 
examinations of a number which died. In none of these did he find any 
evidence of pleuro-pneumonia, nor could he hear of any cases of this 
malady among the native cattle which had come in contact with the 
Frisbie herd. It is, therefore, believed that the contagion did not es- 
tablish itself in this State. If any of the lot were affected with lung 
plague at the time of shipment or after their arrival they probably died 
and the disease was not propogated from them. 

It is, certainly, a most fortunate termination of this matter to find that 
this dreaded disease has not gained a footing on the plains of Texas, 
where once fairly under way it would not only be impossible to suppress 
it, but where it would be disseminated through, the channels of com- 
merce to every part of the country. Nor is this happy result due to any 
l^recautionary measures adopted by the local authorities, but it is in 
spite of their carelessness after timely warning. This instance is one 
of the best illustrations that could be given of the necessity for national 
laws to control such an insidious and, at times, obscure disease. If the 
contagion had been spread by that lot of animals, as it was given every 
opportunity to do, no one who has studied the history of this plague 
abroad can doubt that it would have cost our country hundreds of mill- 
ions of dollars, and made the rearing of cattle a precarious business for 
all time to come. 

RECENT DEVEL0P3^IENTS IN EEaABD TO PLEURO-PNEUMONIA IN KEN- 
TUCKY. 

As the officers of the Bureau of Animal Industry were not allowed by 
the owners of the infected cattle at Cynthiana, Ky., to go upon their 
premises and examine their animals, and as no law, either national or 
State, existed by which such an inspection could be enforced, it became 
necessary to suspend all action by the Bureau for the control and extir- 
pation of this outbreak. Without frequent inspection it was impossible 
for the Bureau to keep informed of the condition of affairs, and without 
knowing that the disease contiMued to exist we could not determine how 
far we would be justified in attempting to enforce sections G and 7 of the 
act for the 'establishment of a Bureau of Animal Industry, &c., which 
I)rovides penalties for the shipment of affected animals from one State 
or Territory into another. 

The continuation of the disease in the herd of Messrs. Frisbie & 
Lake, and its extension among other cattle in the yicinity^ soon caused 
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great alarm among the stockmen of Kentucky, and even of other States^ 
for at any time it was liable to be carried to the most remote part of the 
country by the shipment of exposed or affected animals. 

The inability to make inspections, owing to the hostility of the owners 
of the infected herds, prevented the notification of such owners or of 
the railroad officials as provided for in the animal industry law 5 and 
as this law only specifies affected animals, and not those which have 
been exposed and are liable to become affected, it is evident that there 
was but slight legal restraint to prevent the dissemination of this in- 
sidious and dangerous plague. 

A considerable number of appeals for protection and assistance were 
made to the Department by prominent citizens of Kentucky, but for a 
long time there was no i)lan suggested by which this could be granted. 

Below is a copy of a letter received from ex-Senator John S. Will- 
iams: 

MouxT Sterling, Ky., June G, 1885. 
My Deak Sir: Tlio cattle plaguo is still lin<>:ering and killing cattle in Messrs. 
Frisbio & Lalie^s herd at Cynthiana ; it lias also appeared in a small herd of their 
nearest neighbor. At a meeting of the cattlemen in Frankfort this week, I was ap- 
pointed one of a committee to wait upon Messrs. Frisbie & Lake and see if some 
arrangement could not be made to prevent the further spread of the disease until 
the meeting of our legislature, when wo feel sure that effective legislation will be 
had. 

Dr. Loring, just before the adjournment of Congress, proposed, with the consent of 
Frisbie & Lake, to put their herd in quarantine and pay the expenses of such quar- 
antine if the governor of Kentucky would co-operate with him in so doing. I saw 
the correspondence between them. The governor thought there was no necessity of 
any action on his part, and that the Commissioner of Agriculture had as much power 
over the subject without as with his co-operation. Dr. Loring was not satisfied with 
the non-action of the governor, and the matter was dropped. Frisbie & Lake were 
not only willing, but anxious, that the cattle should bo put in quarantine. 

I think the governor can be prevailed upon now to give his sanction and support to 
such measures as you may adopt, and I hope you will at once put this herd in quar- 
antine. I have notified Messrs. Frisbie & Lake that I will be at their farm near 
Cynthiana, on next Saturday, the 13th instant, and I hope to have a letter from you 
before I leave Friday evening, renewing the proposition of your predecessor. 
Very truly yours, 

JOHN S. WILLimS. 

The Commissioner of Agriculture, 

JVasliingion, D, C. 

To this letter the following reply was made : 

Department of Agriculture, 

Washingiorij D. C, June 10, 1885. 

Sir: 



mg ] 
bie & : 

to state that owing to the extent of pleuro-pneumonia, the small number of employes 
allowed the Bureau of Animal Industry, and the limited appropriation for the coming 
fiscal year, such a course cannot be adopted at this time. As I understand the matter, 
the quarantine which Frisbie & Lake are willing to accept is simply a mutual ar- 
rangement under which this Department is expected to take charge of the infected 
herd and pay all expenses for its care and maintenance. 

A similar proposition was made by the State authorities of Missouri and was declined, 
because there was not sufficient funds available to undertake to control pleuro-pneu- 
monia in this way. Our inspectors have found about 300 infected herds, containing 
several thousand animals, each of which the State authorities desire to have quaran- 
tined at Government expense, and it is evident that any attempt to do this would ex- 
haust our appropriation in a few months without in any way reducing the extent of 
the infection. 

The Frisbie & Lake herd has been a source of great anxiety to the Department, 
for there seems to be good reason to believe that even if by good fortune the dis- 
ease is not disseminated beyond Harrison County, it will become so firmly established 
there as to be extirpated only with the greatest difficulty. 



446 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

Eogretting the fact that under the present laws there is no way hj which I can pro- 
tect your cattle-owners from this disease, 
I remain, very respectfully, 

F. C. NESBIT, 
AcUng Commissioner, 

Hon. John S. Williams, 

Mount SterJinfff Ky, 

In this coDiiection, it may be added that the aDimal industry ki\v 
seems to require that there shall be State legislation authorizing the 
State authorities to co-operate with the Commissioner of Agriculture, 
or at least giving some power to quarantine under State laws before 
this Department is justified in incurring such expenses. Otherwise the 
quarantine regulations might be broken with impunity and could not be 
maintained except by the courtesy of the owner of infected herds. Such 
a condition of aliairs would make effective quarantine impossible and 
w^ould lead to the expenditure of large sums of money without any ade- 
quate results. 

This conclusion is confirmed by the decision of the Attorney-General, 
from which the following paragraph is quoted here as applying to this 
subject: 

Section 3, to which you refer, authorizes the regulations by the Commissioner of 
Agriculture, and supposes that these may be adopted by State executive authorities ; 
or, as an alternative, supposes regulations by State executive authorities which in 
turn it empowers the Commissioner to adopt. In either case of course such State 
executive action is to be authorized by competent State legislation. 

The following correspondence with the secretary of the Kentucky 
State board of health does not need additional explanation : 

State Board of Health of Kentucky, 

Bowling Green y Ky,, June 13, 1885. 

Sir: On yesterday, accompanied by Ex-Senator John S. Williams and others, I 
visited the herds of cattle near Cynthiana, in this Sjiate, now and for some time past 
affected with contagious pleuro-pneumonia. There are two herds involved in the 
trouble — on adjoining farms — one containing about 100 head and the other 16 head. 
The danger of infection of the cattle of this entire section seemed so great that, under 
a clause of our health law which gives us supervision of the food supply of the peo- 
ple of the State, I have placed both the herds of cattle in a provisional quarantine 
for one month, in order to confer with you with the view of securing such assistance 
as you may be authorized to give, looking to permanent protection for our cattle inr 
terests against this disease. 

There is a serious question as to the extent of it, but whatever quarantine x>owcr 
has been conferred by our legislature is vested with us, and we are ready to co-op- 
erate with or indorse any measures you may propose which will rid us of this disease, 
or tide over the emergency until the meeting of our legislature in December. We 
have not had the question of jurisdiction raised here, as the owners of the cattle are 
ready to accept any reasonable proposition from us which promises relief. 
I have the honor to be, very respectfully, your obedient servant, 

J. N. McCORMACK, Secretary, 

Commissioner of Agriculture, 

Washingtonj D, C. 

This letter inclosed a quarantine notice as follows : 

quarantine notice. 

Office of the State Board of Health, 

Bowling Green, Ky.^ June 15, 1885, 
Whereas it has come to the knowledge of this board that contagious pleuro-pneu- 
• mouia now exists in the cattle herds of Frisbie & Late and William T. Handy, in 
Harrison County, in this State; and whereas this disease is highly infectious, and its 
existence seriously jeopardizes the food supply of the State : Now, therefore, be it 
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known that tlie State board of health, in tlie exercise of its authority in supervising 
the health interests and food supply of the people of this Commonwealth, have placoa 
the said herds of cattle in quarantine, and for this purx)Ose have established and &c\ 
iiparfc the farms of said Frisbie & Lake and Handy as quarantine grounds, and they 
liercby command the said Frisbie <fe Lake, and Handy, and all others, not to remove 
suclj cattle, or any one of them, from the grounds so set apart, nor permit thoni to 
come near any public hinrhway; and the people of Harrison County, and all others, 
are hereby commanded and warned not to permit any cow or cows to run at large 
upon the public highways, or otherwise to come near sucli infected cattle. 
By authority of the State board of health. 

J. N. McCOKMACK, M. D., 

Secretary. 



Department of Agricultuke, 
Bureau of Aniaial Industry, 
Washington J D. C, June 2"^j 1885. 

Sui: This Department has been requested by some cattlemen of j^our State to co- 
operate with your board, if possible, in maintaining th.e quarantine of Frisbie Sc 
Lake's herd at Cynthiana, until the next meeting of your legislature, or until the 
next session of Congress, when some provisions may be made for the extirpation of 
the disease. The Department will cheerfully do anything that is possible to assist 
you or to co-operate with you if your board desires such co-operation. I do not think 
that we could assume any quarantine expennes that would include the maintenance 
of animals, but we could probably send a man to Cynthiana to see that the quaran- 
tine rules were enforced and to practice such disinfection as might be called for at 
any time. I think it would be a great relief to your cattle industry if we had some 
competent person there, acting with some authority under your law, who could state 
from his own observation that there was no further danger of the spreading of the 
disease. 

I shall be very glad to hear from you in regard to this matter, and hope you will 
make any suggestions that may occur to you. 
Very respectfully, 

D. E. SALMON, 

Chief of Bureau, 

Dr. J. N. McCoRMACK, 

Secretary State Board of ITeallhj Bowling Green, Ky, 



Bowling Green, Ky., July 25, 1885. 

Sir : I have the honor to inform you that I have this day completed the arrange- 
ments for the permanent quarantining of the herds of infected cattle at Cynthiana, and 
to request you to send a competent veterinarian to that point to assist this board in lue- 
venting the spread of the disease. In the absence of distinct authority for sucb 
quarantine, it lias to be arranged by mutual agreement ; hence the delay. The cat- 
tlemen have placed in my hands a limited amount of money for the maintenance of 
the cattle, but not enough for this purpose and the policing. The herds are at pres- 
ent under the control of Dr. Hervey McDowell, of Cynthiana, and have been for the 
past month, and ho will continue in charge until I hear from you. If it is in your 
power I would like for you to provide some compensation for McDowell, as he has 
done much excellent work gratuitously. 

There is little change to report in the condition of the cattle since my last letter. 
One cow sold by Frisbie & Lake last fall infected two milch cows belonging to two 
farmers in the immediate neighborhood. The cow was not suspected of being dis- 
eased until within the last few days, when she was returned td Frisbie & Lake's herd, 
ajid the two exposed cows killed. 

I believe we have the disease under control, but not having the fullest confidence 
In some of the parties interested, think it will require much care and discretion to 
keep it so, and I therefore request that you send us the very best man you can get t<T 
supervise the quarantine. 
Respectfully yours, 

J. N. McCOEMACK, 
Secretary State Board of Health 

Dr. D. E. Salmon, 

Chief of Bureau of Animal Industry, 



448 REPORT OP THE COMMISSIONER OF AGRICULTURE. 



Department or Agriculture, 
Bureau of Ani]mal Industry, 

Washiriffton, B. C, July 28, 1885. 
Sir: I am in receipt of your favor of the 25tli instant, reqnesting that this Depart 
meut shouki send a competent veterinarian to co-operate with your hoard in niain- 
taiuing the quarantine of cattle affected with pleuro-pneumouia'at Cynthiana. 

I have conferred with the Coiumissioner of Agriculture, and wo have decided to 
station such a mau there the 1st of next month. ' 

I see no waj that Ave can legally comi^ensate Dr. McDowell for his services. I am 
sorry that wo cannot, for I am satisiicd that the work of your hoard has heen of very 
great value to the country at large as well as to the State of Kentucky. We have 
not yet finally determined on the man for the iilaco, hut will notify you within a day 
or two. 

Very respectfully, 

D. E. SAL1\I0N. 

Chief of Bureau. 

Dr. J. N. McCoRMACK, 

Secretary State Board of Ilcdltli, Bowling Green, Ky, 

July 29, 1885, Dr. William H. Wray was appointed an inspector of 
the Bureau of Animal Industry, and was directed to report for duty as 
soon as possible. He reached Washington August 3, and after receiv- 
ing detailed instructions as to his duties and authority, proceeded at 
once to Cynthiana. He was to investigate the extent oi* the plague at 
that time, to learn how many cattle had heen exposed, and to take such 
action as was possible, under the animal industry law, the statutes of 
Kentucky, and, with the consent of interested parties, to arrest the dis- 
semination of the contagion and extirpate the disease. He was directed 
to co-operate with the governor, the State board of healthy and the cat- 
tlemen in any legal measures looking to this result. 

Additional and interesting correspondence regarding the condition of 
affairs at that time is given below : 

SiDEViEW, Montgomery County, Kentucky, 

July 28, 1885. 

Sir: By letter just received from Dr, E. T. Ilajjjyard, Yeteriuarian, of Lexington, 
Ivy., I am informed that tlirougli H. D. Frisbio (of Frlsbie Lake), ho learns tliat con- 
tagious pleuro-pneumouia ^' liaa appeared in several instances amongst the cattle in 
Cynthiana and the neighborhood." Can wo not have the advantage of a portion of 
tho fund set asido by Congress for isolation of all the cattle of that locality ? I am 
now satisfied, by a recent letter from Governor Knott, that he will do anything he 
can to aid tho Department in its acts in this respect. A few of us cattlemen have 
furnished our Stace board of health the funds for guardiug and isolatiug the Frisbie 
& Lake herd, but I am satisfied we cannot raise the means privately for isolation of 
the whole locality. 

Yours, respectfully, 

T. CORWIN ANDERSON. 

Hon. Norman J. Colman, 

Commissioner of Agriculture, 



Lexington, Ky., July 29, 1885. 

Sir : Your letter received. Since writing you I have had a conference with Dr. 
McCormack, and we have just completed arrangements with Frisbie tfc Lake to hold 
their cattle until January 15, 1886,. subject at all times to tho control of tho State 
board of health, or to any one acting for them. 

This will give any one whom you may send the right to inspect the cattle at any 
and all times, and they will have no say in the matter. I have raised the necessary 
funds to carry the same in force, and believe with your assistance we can have tho 
most efiQcient quarantine in the country. I feel much better satisfied as to the con- 
dition of alfairs, and have just learned that our governor has expressed a desire to 
assist. 

Yours, truly, 

W. W. ESTILL. 

Dr. D. E. Salmon, 

Chief of Bureau of Aninial Industry, 
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Bowling Grkkn, Ky., AuguBt 3, 1885. 
Sir : I am just in receipt of your telegram, and a letter from Dr. McDowell, telling 
nio of fresh cases of pleuro-pneumonia from a cow sold from Frisbio & Lake's herd 
last fall. I am not fully advised as to the extent of the danger, but will go up as 
soon as I hear from Dr. McDowell after Dr. Wray's arrival, if it seems necessary. 
Very respectfully, 

J. N. McCOEMACK, 
Secretary State Boar,d of Health, 

Dr. D. E. Salmon, 

Chief of Bureau of Animal Industry, 



Department op Agriculture, 

Waahingtorij August 3, 1885. 

Sir : I have the honor to acknowledge th© receipt of your favor of the 30th ultimo, 
inclosing a communication from Mr. T. C. Anderson, of Sideview, Ky. 

I have been in communication with the State board of health since they have placed 
the Frisbie & Lake herd in quarantine, as to what means could be adopted for co- 
operation between this Department and your State board. As a result of this corre- 
spondence, I have just ordered Dr. William H. Wray, an inspector of the Bureau of 
Animal Industry, to proceed to Cynthiana and take charge of the quarantined herds 
and to see that the quarantine is properly maintained. In addition to this the De- 
partment will authorize the expenditures necessary to make the isolation complete 
and to secure such disinfection as may be necessary to prevent the extension of the 
disease. 

. I inclose a copy of the act establishing the Bureau of Animal Industry, and also a 
copy of the Rules and regulations " adopted by me for co-operation between the 
United States Department of Agriculture and the authorities of the various States 
and Territories. As there is no State law authorizing the destruction of diseased cat- 
tle I am willing to waive that part of the regulations which require this of the States, 
and will do whatever is possible under the animal industry law. 

With the rigid enforcement of the provisions of the national law bearing on this 
case, together with those on the statute books of Kentucky, it would seem that the 
quarantine might be maintained so efficiently as to'prevont the further extension of 
the disease, and which would also relieve your State of the restrictions which other 
States have placed upon its cattle. 
Very respectfully, 

NORMAN J. COLMAN, 

Commissioner of Agriculture. 

Hon. J. Proctor Knott, 

FranJcfort, Ky, 

The following rules and regulations are the ones referred to in the 
above letter : 

Eules and regulations for co-operation hetween tlie United States Department of Agricult- 
ure and the auihoriiies of the States and TerritorieSj for the suppression and extirpation 
of contagious pleuro-pneumonia of cattle, in accordance with section 3 of the act estab- 
lishing the Bureau of Animal Industry. 

(1) The properly constituted inspectors of the Bureau of Animal Industry are to be 
authorized by the governor of the State to make inspections of cattle, and to be as- 
sisted by local police authorities when this is necessary. 

(2) In case of a discovery of contagious pleuro-pneumonia among the animals of 
any State, the inspector will immmediately report the existence of the disease, the 
number of animals ailected, and the number exposed to the governor of the State or 
to any officer or board which the governor may designate ; and ho will also report the 
same to the Bureau of Animal Industry. 

(3) When the governor of the State or other designated officer is satisfied of the 
existence of pleuro-pneumonia as reported, all the affected and exposed cattle and 
the infected stable and premises shall be placed in quarantine under State laws, such 
(quarantine to remain in force until at least three months after the destruction of the 
last affected animal. The animals which are sick with the disease are to be immedi- 
ately slaughtered by direction of State officers and under State laws, and at the ex- 
pense of the State. (In newly infected districts it is earnestly recommended that all 
exposed animals be immediately slaughtered.) 

(4) The rules of quarantine shall be such that no animal sick or well can leave the 
infected herd except for slaughter, or to be taken into it during the period of quaran- 
tine ; the attendants of infected animals shaU not bo aUowed to visit healthy herds 
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except after chaugo of clotliiu^ and shoes, nor shall any persona from other premises 
he allowed to go among tlie infected cattle except by special permission. 

(5) The iDspectors of the Ihireau of Animal Industry slniU be authorized to visit 
quarantined animals aud inspect them as often as may be necessary, and no quaran- 
tine restrictions shall be removed until the Chief of the Bureau of Animal Industry 
certifies that this may be safcJy d<me. 

(6) The Chief of the I5nreau of Animal Industry shall be authorized to carry out 
such measures of disinfection in regard to infected premises as he may consider nec- 
essary. 

(7) The salaries and expenses of the inspectors of the Bureau of Animal Industry, 
the necessary expenses of maintaining quarantine unJer the conditions prescribed 
above, and the expenses of disin lection will be paid out of the fund appropriated by 
Congress for the w(»rk of the Bureau of Animal Industry in accordance with the law 
approved May 29, 1884, but no compensation will bo allowed for the food or ordinary 
care of animals in quarantine. 

(H) In order to prevent the spread of the disease from one State or Territory into 
anothei', the owners of infected lierds in the various States, and the railroad and 
transportation companies doing business in their vicinity, will be notified by the 
Commissioner of Agriculture of the i)enalty i)rovided for the violation of sections 
C and 7 of the act referred to. 

NORMAN J. COLMAN, 

Commissioner of Agticulture. 

Washinqton, D. C, July 1, 1885. 

Tlio inspections made by Dr. Wray dcraonstiated once again the in- 
sidious and progressive cliaracter of this plague. While little Avas 
known to the outside world of any new cases of disease among the cat- 
tle at Oynthiana, while even those in the vicinity who had endeavored 
to keep informed were ignorant of any serious extension beyond the 
originally infected herd, the professional inspection showed that a num- 
ber of herds were affected, and that many cattle had been more or less 
exposed. The particulars in regard to this will be found in the follow- 
ing letters from Dr. Wray which summarize the results of his work: 

Cyktiiiana, Ky., August 17, 1885. 

Sir : During the past week I think I have got the disease here within bounds, hav- 
ing located most, if not all, that have been exposed to the contagion. I am trying to 
get the board of aldermen to pass an ordinance prohibiting all driving or leading of 
cattle through the public streets. I wrote Dr. McCormack, of the State board of 
health, to come here in person, which he did on Thursday evening, August 8. On 
Friday, at Dr. McCormack's request, a meeting was held at which resolutions were 
passed, so wo can put all cattle that have been exposed (with the exception of Frisbie 
& Lake's) in two fields on Mr. Handy's place, which is now in quarantine. This 
will necessitate some fencing that I will have done. "VVe propose to put the infected 
and exposed ones in one field, and the sick or diseased ones in another. At the same 
meeting money was subscribed to pay the expense of those that were in quarantine 
until the 15th day of January, 1886. I have followed up most of the cases that have 
been exposed, and will so continue until all have been inspected. I followed one to 
Cincinnati that was shipped Saturday evening, August 9, from here, and saw her sold 
to a butcher and kiUed. 

Frisbie & Lake have endeavored to keep the herd on the Cox jplace, east of town, 
as clear as possible, by sending those that showed any symptoms ot the disease over to 
Mr. J. K. Lake's, on the Falmouth pike, among those that aro so badly diseased. 
There is no change in the cows belonging to M. Bridwell, J. S. Withers, and O. Slade, 
which are pastured in Rule & Maffitt's lot adjoining J. K. Lake's. On August 14 I 
killed the bull Glory of Pleasant Hill, in the presence of Dr. McCormack, of the State 
board of health, and with J. K. Lake's permission. On examination before death 
the temperature was 103^° F., with dullness over the whole of the left side of i ho 
chest, and complete loss of respiratory murmur, with a gurgling sound at each inspi- 
ration. Onj^ost mort&ni I found the pleura adhered to the ribs and diaphragm, the 
pleura being three-quarters of an inch in thickness. On opening the pleura about ?> 
gallons of dark purulent liquid escaped and exposed the center of the lung "which ^vas 
in an advanced stage of infarction. The right lung and the anterior lobe of the left 
was in a comparatively healthy condition. 
RespectfuUy yours, 

W. n. WRAY, 
Veterinary Insimtor. 

Dr. D. i;. Salmon, 

Chief of Bureau of Animal Industry. 
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Cynthiana, Ky., October 12, 1885. 
Siii : Much progress Las been made in stamping out pleuro -pneumonia during the 
past week by Frisbie & Lake killing all their sick animals. As they have made the 
start I think all others will follow. Among those condemned was Nutrina of Tunlaw. 
On examination she had a temperature of lOOP F., and slight dullness over central 
portion of right lung. Oajjost mortem examination found adhesions to second, third, 
and fourth ribs on left side, and also second, third, fourth, fifth, and sixth, with a cyst 3 
inches in diameter on right ; membrane of cyst was very nearly one-half inch in thick- 
ness; adhesions on right side were very tenacious. The following is a list of those 
killed with Frisbie & Lake's herd: No. 22, Jessie Laurence ; No. 147, Fay St. Holier ; No. 
83, Duke's Emblem; No. 27, Hinwoor ; No. 148, Lady St. Helier; No. 2, Rissa Cicero; 
one grade calf; one spotted heifer; No. 89, Pardon; bull, Hannibal Duke; No. 88, 
Dukes Hadez ; the Jos. Stevens cow ; No. 92, Dora Willwood; No. 80, Countess Georg- 
iana ; No. 149, Flora St. Hel ier ; grade spotted cow Camel j spotted heifer ; three grade 
heifers; bull out of Dora Willwood ; bull calf; calf out of Countess Georgiana, and 
Nutrina of Tunlaw. 

Respectfully yours, 

W. II. WRAY, 
Veterinary Inspector, 

Dr. D. E. Salmon, 

Chief of Bureau of Animal Industry. 



Cynthiana, Kt., Noveniher 16, 1885. 

Sir: During my stavhere I have found pleuro-pneumonia at the following places, 
Viz : Frisbie & Lake's^ W. T. Ilandy's, Rule & Maffitt's, M. Bridwell's, J. Wither's, 
and T. J. Megibbcn's, at Cynthiana ; on the places owned by W. T. Moreland and 
Irving Cox, at Indian Creek nei^;:hborhood, 3^ miles east of Cynthiana, and at D.N. 
Brannock's, near the Pendleton County line, 13 miles north of Cynthiana; The con- 
tagion was spread at Cynthiana in the body of a cow sold to Joseph Stevens by 
Frisbie & Lake in the month of October, 1884, and not delivered until December 24, 
1884, when she was taken to Mr. Handy's, where she remained three weeks. (Mr. 
Ilandy's stock became sick some time in February, 1885. ) She was then taken to Mr. 
Stevens's own place until she calved, which was about May 1, 1885. While at Mr. 
Stevens's place she came in contact with his motlier's cow, which sickened and diedv 
about the middle of July. She was then taken to Rule & Malfitt's lot and kept there 
until July 1, 1885, when she was taken back to Mr. J. K. Lakers and pastured on the 
race-course jjasture. This cow had a cough and looked unthrifty all last winter and 
spring. On inspecting her, August 13, 1885, I found her sufiering with acute and 
chronic i)leuro-X)neumonia. D. N, Brannock's herd was bought at the auction sale 
held here on June 2. As there was no quarantine established at that time and a great 
deal of driving and irntermiugliug of cattle, I think they got the contagion from pass- 
ing liule iSc Maffitt's lot while on their way. to Cynthiana to bo sold. W. S. More- 
land's cow was pastured next to Irving Cox, at the Indian Creek neighborhood, Mr. 
Cox having taken his herd of 13 head, which had been pastured next to Frisbie & 
Lake's herd on the Cox i)asture, to Indian Creek some time in June. T. J. Megib- 
ben's x)asture was infected by a cow belonging to James Riclie, which had been past- 
ured in Rule & Maffitt's lot all tbe spring, and was taken to F. J. Megibben's place 
some time in July. In August she was sold to a butcher in Cincinnati and killed. 

Frisbie & Lake's whole herd was kept at J. K. Lake's home place during the win- 
ter of 1834-^85. They were turned out oni)asture April 17, 1885, the healthiest in ap- 
pearance going to the Cox i)asture, 1| mile east of Cynthiana. The milch cows were 
kept at the home place, and those that were sick, or had shown any symptoms of being 
unthrifty were put on the race-course pasture. The 21 head that went to Tennessee 
were taken from Lake's home place some time during the winter. Frisbie & Lake 
have had 3 die since they have had the disease in their herds. As soon as they were 
convinced that there was no remedy for the disease and an animal showed symptoms 
of being sick, it Avas killed and buried. Fourteen were thus destroyed, and these, 
with tlic 3 animals that died, make 17 head disposed of before August 1. On my 
arrival on August 4, there were 41 head on the Cox i)asture, 17 head at the home 
place, 27 head on the race-course pasture, and 2 at H. D. Frisbie's house, making a 
total of 87 head. On October 7, 1885, I killed and buried 7 head Irora the Cox past- 
ure. On August 14 I killed the bull Glory of Pleasant Hill ; on August 17 one heifer 
died ; on August 29 I killed two heifers, and on October 7 I killed 17 head from the 
race-course pasture ; on October 8 1 killed two animals from the home place. Frisbie 
*fe Lake had some cattle on a place of Mr. Lake's, 3 J miles from town, on the Cynthi- 
ana and Falmouth inke. I believe this is the herd that went to Texas. Mr. Lake 
sold this place last spring. 
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Oq W. T. lliindy's placo were 21 head, 19 of wliicli were Mr. Handy'H, 1 of Mr. 
Woolwinder's, and 1 belonging to Mrs. Roberts. One heifer of Mr. Handy's died 
August 19, 1885. He has 9 head salTering with chronic pleuro-pnounionia. Mrs. Rob- 
erts's cow has pleuro-pneumonia in a chronic form. Mr. Wool wiinler's cow was sold 
to the butcher some time in October. In Rule &, Maffifct's lot I found 7 head belong- 
ing to different owners, as follows: 0. Siade, 1 cow (chronic form), killed October 20, 
1885 ; J. N. Slade, 1 cow, got fast under distillery and died ; P. Barb art, 1 cow, sold 
to the butcher; J. W. Lang, 1 cow, sold to the butcher; J. D. Fuback, 1 cow, sufler- 
ing with acute pleuro-pneumonia, and was killed in the presence of W. H. Rose, D. 
V. S., October 28, 1885 ; Marion Rule, 1 cow, sold to the butcher; T. J. Maffitt, 1 cow, 
killed August 22, 1885, had acute pleuro-pneumonia previous to my arriviil. Several 
others which had been kept in the same field, but had been taken home by their owners, 
as follows: C. R. Kimbrough, 1 cow; Dr. Hedges, 1 cow; John Stevens, 1 cow; Mrs. 
Stevens, 1 cow, taken sick July 10, and died in about ten days ; T. Brashears, 1 cow, 
was found suiroriug with acute pleuro-pneumonia and was killed in the lot about 
July 20. This lot is now empty, all the animals having died, been killed, or were 
disposed of to the butcher. J. S. Withers had 2 cows in his lot adjoining Rule & 
Maffitt's. One was killed October 10. She had chronic pleuro-pneumonia. The other 
is . now sufleriug with acute l)leuro-pneumonia, and will likely be disposed of this 
week. Mr. BridwoU had 6 cows in his lot adjoining J. S. Withers, 3 of his own, 1 of 
J. T. Hedges, Avbich was sold to M. Bridwell, and 2 of George Edsall's, which were 
killed by him and" sold for beef. An animal belonging to M. Bridwell, killed Octo- 
ber 12, 1885, had chronic pleuro-pneumonia. A. Pcrrin has 1 cow in the distillery lot 
adjoining Rule & Maffitt's on the east. T. J. Mcgibben's lot contained 78 head, 3 of 
which were killed October 10, 1885, and found alUicted with chronic pleuro-pneumo- 
nia. W. S. Moreland had 1 cow that was killed September 1, 1885, that had acute 
])lcuro-pneumonia. Irving Cox has 13 head, 5 of which could only be inspected, as 
tlie balaiMip were too wild to catch. Two of those inspected were found affected 
with chronic pleuro-pneumonia. D. M. Brannock had 17 head, 3 of which had chronic 
]»Icuro-[ineumouia. Tho whole herd was killed and burned by a mob on the night of 
September 2-J, 1885. 

If you desire the names of tho 7 head affected in the chronic form in tho herd that 
went to Tennessee, I can get them and the herd register number for you. 
Respectfully yours, 

' W. H. WRAY, 

Veiei-inari/ Inspector, 

Dr. D. E. Salmon, 

Chief of Bureau of Animal Industry, 



OUTBREAK OF PLEURO-PNEUMONIA IN MISSOURI. 



While investigating the dissemination of the contagion from the 
infected herds in Illinois, I learned from the Messrs. Tripp that a young 
bull had been sent from their herd, at Peoria, to a lunatic asylum in 
Missouri, which they thought was located at Clinton. At tbe time of 
shipment the disease had just appeared among their cattle, but one or 
two had been aftected, and they did not suspect the true nature of the 
malady. They had received information after the arrival of the animal 
in Missouri that it was in good health and apparently thriving. In 
order that I might be promptly informed should any disease be con- 
veyed by it, I wrote, under dated of October 18, to the superintendent 
at the lunatic asylum JS^o. 1 stating the facts in regard to the shipment 
of this calf from Mr. Tripp's herd, asking in regard to its present con- 
dition, and requesting early information in case any symptoms of the 
disease should be observed. Mr. 0. O. Atkinson, steward of the State 
lunatic asylum at Fulton, Mo., replied to this letter on October 25, stat- 
ing that the Messrs. Tripp had informed him of tho disease in their 
herd, and that they had at once separated the animal which had come 
from there and kept him away from all the other cattle until the 15th 
of October. He also stated that this animal and all the others on their 
farm were well, and that none of them had shown any signs of the disease; 
also, that if they observed any suspicious symptoms they w ould notify 
the Department at once. No further information was received in re- 
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gard to this herd until late in February, 1885, when the following let- 
ter, mentioning the existence of the disease, reached the Department: 

State Lunatic Asylum, 
Fulton, Mo., Fehruary 21, 1885. 

Sir: On the ISfcli of October of last year you wrote making inquiry about the bull 
calf wo purchased of Messrs. Tripp, of Peoria, 111. I replied at once, stating wo bad 
excluded the animal from contact witb all other cattle, tlvit his health was good, as 
was that of our entire herd. We kej)t him apart from all other cattle for one hun- 
dred days, though lie was in the barn with our herd for the first ten days after we re- 
ceived him from Peoria. His health has been apparently good up to the present time. 
If at any time he has been ailing it was so slight as to escape our notice. 

Within the last three weeks a fatal malady has appeared among our dairy herd, the 
symptoms, from the first, being alarming and distressing. The cows attacked from 
the first breathe very rapidly and with much difficulty ; mouth open ; tongue pro- 
truded ; frothy saliva (in some cases mingled with streaks of blood) streams from the 
mouth to the ground ; legs and horns cold ; tenderness along the spine ; little or no ap- 
petite ; restless, with neck extended and nose lowered; pulse about 84. 

We have examined the lungs of the dead animals and find them more or less hepa- 
tized in every case. In two cases almost the entire lun^s were in this condition ; in 
one other partially so, and in ono only the upper or smaller lobe of the right lung was 
in this condition. This last cow died very suddenly. She ate bran and chop at 4 o'clock 
in the morning. Soon after she was discovered to be breathing hard, and died at 
about 10 o'clock the same morning. The walls of the windpipe in this case were 
thickened until the air passages near the lungs was not large enough to admit my 
little finger. 

Wo are greatly fearing contagious pleuro-pnoumonia from the symptoms given. 
What is your opinion ? And what would you advise f 
Yours, respectfully, 

C. O. ATKINSON, Steward. 

P. S.— Do you think it possible the bullconld have communicated tho disease with- 
out having it himself ? 

C. O. A. 

Dr. D. E. Salmon, 

Washinr/ton, D. C. 

Dr. Trum bower, who was then in Arkansas, was immediately notified 
by telegraph to proceed to Fulton and make a thorough investigation 
of the nature of the disease affecting these cattle. On March 2 ho tele- 
graphed from Fulton that an examination of the animals confirmed a 
strong suspicion of pleuro-pneumonia. One case was then developing 
and assuming the acute type. On March 5 he telegraphed that con- 
tagious pleuro-pneumonia among the cattle on the farm was positively 
ascertained on post mortem examination. One acute and seven chronic 
cases remained at that time. On March 5 Dr. Tmmbower wrote that 
9 head had died or had been killed from the asylum herd since the mid- 
dle of January and previous to his arrival. On the preceding day Dr. 
Smith gave him permission to destroy a cow which ho discovered to be 
sick on tlie morning of tlie 3d. She had refused to eat her feed during 
the night and yielded only one-half the quantity of milk. Uer temper- 
ature was 105.8^, dullness over the lower half of the left lung on per- 
cussion. On the 2d he had picked her out as a chronic case, together 
with seven others. She had not been suspected of being diseased by 
the dairymen, and, in fact, looked better on the 2d instant than many 
of the other cattle in which he had failed to detect evidence of the 
disease. On the morning of the 4th the temperature was 105^; there 
was a slight moan and rapid effusion going on into the chest. She was 
killed in the presence of Dr. Smith and three of his assistant physicians. 
The autopsy showed in the left lung the typical lesions of the disease; 
the marbling was very plain with interlobular exudation, infarction, 
and an organized lymph exudate in the thorax. The witnesses were 
thoroughly convinced as to the nature of Uie disease. Dr. Trumbower 
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had carefully examined the bull that was purchased from Mr. Tripp and 
found circumscribed dullness on the left side from the center of the 
lung with crepitation at the inferior part of the chest on the right side. 
The "herd comprises 74 head, including calves, yearlings, bulls, and 
cows. 

Dr. Trumbower urged the destruction of every animal on the place as 
the only means of promptly extirpating the disease. On Marcli G two 
other cows were killed in the presence of the board of managers of the 
State lunatic asylum and of Professor Sanborn, dean of the agricult- 
ural department of the State University. One of these presented very 
marked symptoms of pleuro- pneumonia in the chronic stage. When 
killed there were found to be very strong adhesions of the posterior lobe 
of the left lung to the ribs. The whole surface lying against the dia- 
phragm was firmly attached to this organ, and it was very difficult to 
dissect it away without cutting into cither the lung or the diaphragm. 
A section through the lung opened a sac 12 inches in length by G inches 
wide in the center. The contents were partly broken down, necrosed 
lung and necrosed lung tissue and the pus resulting from its disintegra- 
tion. On March 10 Dr. Trumbower wrote that he had just made two 
more autopsies to demonstrate the nature of the disease to a special com- 
mittee from the legislature. These were very marked cases of pleuro- 
pneumonia, and convinced the committee of the existence of the disease. 
On the Otli he made an autopsy to demonstrate tlic disease to Hon. iT. 
D. Thurmond of that district. Like many others, Mr. Thurmond liad 
been skeptical of the nature of the trouble, but was apparently con- 
vinced after seeing this case. Of the 25 milch cows remaining in the 
asylum barn on the 10th not more than 5 were entirely without symp- 
toms of the plague. 

The fact of the existence of lung plague in the herd belonging to the 
asylum having been fully established, much uneasiness was felt by the 
people of Callaway and surrounding counties lest it might spread to 
other herds and localities. That they might have the aid and assistance 
of the Government in their efforts to suppress it ibo Commissioner of 
Agriculture was urgently requested to permit Dr. Trumbower to remain 
and superintend the necessary mccasures for its extirpation. Senators 
Cockrell and Vest were also earnestly appealed to, and requested to 
urge upon the Commissioner the importance of lending all the aid in his 
power. Among others who signed these appeals were the following- 
named citizens of Callaway County: Dr. T. 11. H. Smith, superintend- 
ent and physician State lunatic asylum; Charles A. Bailey, William 
Harrison, John A. Hockaday, J. L. Erwin, B. P. Bailoy, treasurer State 
lunatic asylum; F. Lorenz; W. H. Dawson, J. H. Buchanan, and Johti 
11. Carter, members of city council of Fulton ; J. B. Snell, mayor of 
Fulton; T. A. Baulwave, city attorney; John McGregor, councilman; 
W. L. Fisher; J. C. Yantis and Edwin Card, members State lunatic 
asylum board; George Mclntire, city marshal of Fulton. 

On March 19 Dr. Trumbower wrote that a new board of as^ium 
managers had recently been appointed, that they had met for the trans- 
action of business on the preceding day, and he had killed 1 sick cow, 
to demonstrate the nature of the disease to four physicians who were 
on the board. The animal presented typical lesions of the disease, and 
the board passed the following preamble and resolutions : 

Wlicroas a destructive dleoaso is provailing in the herd of cattle belonging to the 
institution, some 16 or 17 head having died already, and as many more showing symp- 
toms of the disease : and 

Whereas a United States veterinary surgeon, Dr. M. R. Trumbower, has been two 
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or tlireo weeks making full and thorongli examination of said herd, and from these 
investigations mid post mortcni exaiuinations (one of which was made in the presence 
of tlie board) he unhesitatingly pronounces the disease to he the contagions plciiro- 
pijcumonia; and 

Whereas said Trumhower declares the idea of quarantining an inefficient and iiu cer- 
tain remedy for the evil, having been tried and found unsuccessful after fifteen or 
eiofhteen months' rigid enforcement ; and 

Whereas the cattle interests of our State demand the stamping out of the disease: 
Hcftolved, That the superintendent be, and is hereby, instructed to kill the entire 
licul of cattle as soon as he is in possession of an opinion from the State attorney- 
«j('iniral that such an order is within the legal power of this board, and as soon as the 
diagnosis of Dr. Trumbower will have been coniirmed by some other eminent au- 
Uiorlty. 

Dr. Hagyard was selected to confirm Dr. Triimbower's diagnosis. On 
March 22, Oapt. James H. Payne, of Kansas City stock-yards, Mr. A. B. 
Matthews, of Kansas City, Mr. 0. M. Lackland, of Mexico, Mo., accom- 
panied by Veterinarians Adair and Dundas, of Kansas City, and by Dr. 
Bates, of Bates City, arrived at Fulton for the purpose of making an 
investigation in regard to the nature of the disease with which the cattle 
were affected. 

There seemed to be still a strong feeling that some mistake had been 
made, and that the malady was not pleuro-pneumonia. The veterina- 
rians first agreed among themselves as to the appearance which the 
lungs should present in case the disease was pleuro-pneumonia. They 
then slaughtered an affected animal and all agreed that the lesions were 
those of this disease, and all these parties were so thoroughly convinced 
that they did not ask for the slaughter of a second animal, which was 
offered, if they desired it. On the morning of March 22, the bull which 
came from Illinois was killed in presence of Dr. Hagyard. The left 
lung was found adherent by fibrous bands to the pleural surface of the 
spinal column and ribs. In the anterior lobe four small cysts were found 
containing lung tissue in a state of disintegration. Another animal was 
killed for examination, and in the lung was found a very large cyst en- 
closing necrosed lung tissue. The lung of the third cow contained a 
somewhat smaller cyst, which was evidently not of so long standing as 
in the other case. 

Dr. Hagyard had no hesitation in declaring the disease pleuro-pncu- 
monia, and the other veterinarians were equally positive. 

On March 27, 27 animals of the asylum herd were slaughtered in the 
presence of Dr. Holcombe, State veterinarian of Kansas. There were 
only 3 of these which did not show some evidence of lung affection; 
many of them had encysted masses of dead lung. The following day 5 
cows, 14 two-year-old heifers, and 13 yearling heifers were slaughtered. 
Many of these presented evidence of the ravages of this disease. On 
March 31, 5 cows, being all that remained of the herd, were slaughtered 
in the presence of the cattle-owners of that section, who held a meeting 
that day at Fulton. All these showed plain evidence of pleuro-pneu- 
monia. 

The following telegram tjrom Governor Marmaduke and Congressman 
Bland needs no explanation ; 

Jefferson City, Mo., Jpyil4, 1885. 
Your attention is respectfully invited to tlie fact that in the county of Callaway, 
tills State, pleuro-pneumonia exists in a dangerous form, affecting several herds of 
cattle, iind liable to spread and affect other herds to the great damage of the citizens 
thereof. It is, therefore, earnestly requested that whatever power you may have un- 
der the laws of Congress, and jiarticularly the act of Congress of May 29, 1884, be 
exercised by you in tlie manner contemplated by said act in the suppression of said 
disease, and to use such appropriation and means as may be authorized by such act in 
this behalf. Immediate and vigorous a.ction is requested. We have visited the local- 
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ity affected, and can certify to the facts above stated. Over one hundred head of dis- 
eased cattle have been killed, and in the opinion of the veterinary surgeon (Dr. Trnm- 
bower), now on the ground by authority of your Department, many others are believed 
to be affected. The citizens of the county are doing their whole duty in contributing 
their money and time in the effort to stamp out the disease. Dr. Trumbower has given 
valuable aid by his skill and experience in the detection and suppression of the dis- 
ease, and any further aid your Department can render in aid of the efforts of the peo- 
ple of the county will be of great value to them and the State. 

The State authorities will use all the limited powers given them to co-operate in 
stampiug out the plague. 

JOHN S. MARMADUKE. 
R. P. BLAND. 

lion. Norman J. Colman, 

Commissioner of Agriculture j Washington, D, C. 

April 5, Dr. Trumbower reported tliat 18 animals that had been 
grazing in a field adjoining the asylum grounds had been slaughtered, 
and that 6 of these which were examined after death were plainly 
affected with the disease. A rainstorm prevented the examination of 
the remaining 12 carcasses. Other herds had also been exposed, and, 
owing to the danger that infected animals would be shipped, the follow- 
ing notice was sent to the president of the Chicago and Alton Eailroad 
Company: 

Department of Agriculture, 
Bureau of Animal Industry, 

Washing tony April 6, ,1885. 

Sir: Under section 7 of tlio act ostablisliing tlio Biireaa of Animal Industry, it is 
my duty to notify you that tlie contagious plouro-pnoumouia of cattle exists at Ful- 
ton, Mo., and in that vicinity, and that to receive any cattle affected with this disease 
for shipment will render your company liable to the penalty prescribed in said act, a 
copy of which is inclosed for your information and guidance. 
Very respectfully, 

E. A. CAEMAN, 
Acting Commissioner, 

T. B. Blackstone, Esq., 

President Chicago and Alton Railroad^ Chicago, HI, 

About this time requests were made by the superintendent of the 
Kansas City stock-yards and by stockmen in other sections of Missouri 
for the appointment of local inspectors whose duty it should be to ex- 
amine cattle intended for shipineut and certify to their healthful n ess. 
These requests were occasioned by restrictions placed upon the move- 
ment of cattle from this State by the authorities of other Western 
States. On account of the limited number of employes which the Bu- 
reau is authorized to have upon its roll at any one time, it was clearly 
impossible to station inspectors in the various parts of the State where 
they were desired. 

On April 10, Dr. C. B. Michener, of New York, was directed by 
telegraph to proceed at once to Fulton, Mo., and assist Dr. Trumbower. 
It was hoped that by a rigid supervision and isolation of the cattle in 
that vicinity there would be no necessity of inspectors at other points, 
and that neighboring States could be induced to allow unrestricted 
shipments of animals from the counties that "had not been infected. 

The condition of affairs on April 19 is summarized in the following 
communication, from Dr. Trumbower, and in the notice and the report 
of the citizens' executive committee given below: 

Fulton, Mo., April 19, 1885. 
Sir : One hundred and thirty-nine head of cattle, including the asylum herd, have 
been killed*. About 300 more, which are now known to have been directly exjposed, 
fihould be kiUed. From 500 to 600 others, which have had opportunities for ex- 
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posure, remain; tlioy have not yet been examined. All the money raised for the 
purchase of infected herds has been expended. 

We are still sanguine of success. Two conditions exist which are favorable, viz., 
the slow extension of the disease, considering the opportunities afforded ; the evidently 
mild and 'subacute or chronic type of the outbreak. 
Yours truly, 

M. R. TRUMBOWER, 

Veterinary Inspector. 

Dr. D. E. Salmon^ 

Chief of Bureau of Anxmcil Industry. 

The following is the ai)pcal issued by tlie citizens' executive commit- 
tee: 

To the people of Callaway County : 

It is a well-established fact that contagions pleuro-pneumonia is now prevailing to 
an alarming extent in this county. The executive committee have already discovered 
that nearly 1,000 head of cattle in this county alone have been exposed to the disease. 

It is known that at least sixty different persons, scattered over the county, have 
had their cattle exposed, and how much further it may have extended it is impossible 
to say until further examination is made. Every day's work of the committee in- 
creases the number of exposures. Nor are the contaminated herds confined to Fulton 
and immediate vicinity. The farther from Fulton the greater the number of exposed 
head. 

The disease can and must bo stamped out at any cost. There is no time now to wait 
to see what your neighbor will do. Business in our county is dead. Our cattle are 
quarantined in the county. How long shall this stagnation of business remain f 
When will you be able to ship your cattle to market? There is but one answer: 
Whenever you can say to the world plcuro-pneumouia no longer exists. What class 
of men will this disease most affect? There is but one answer : The men who own 
the greatest number of cattle. Why stop to argue the question that our merchants, 
our doctors, our lawyers, our smiths, and other mechanics are as much affected as the 
cattlemen ? You know the cattlemen are vitally interested, and to the cattlemen 
we appeal to take steps to protect themselves. 

It is useless, it is suicidal, for the people of Callaway to remain idle and expect 
other counties to do for them what they will not do for themselves. Whenever our 
people will show to the world that they realize the importance of this calamity by 
putting «p money to suppress it, then will the other counties come to your help, and 
not till then. Callaway County has over $1,000,000 worth of cattle, nearly every dol- 
lar of which is liable to be lost. If your dwelling-house, worth $1,000, was on fire 
would you not give $100 to save it ? How much have the people given to save the 
$1,000,000 exposed ? Not $3,000 ; not one-third of 1 per cent. ! 

Will yon see your house burn to the ground because your neighbor won't come and 
help you put out the lire ? That is what the cattlemen, the business men, all the' 
men of the county are doing — waiting for their neighbors to save their property. 

But," you say, "why don't the governor call the legislature together and get the 
State to help us ? " Is the State more interested in saving . your property than jovl 
are ? No one has a rigbt to ask for help until ho has tried to help himself. If Calla- 
way County will subscribe $15,000 to stamp out pleuro-pnenmonia, we have no doubt 
but an equal amount will be furnished outside the county. One man in Kansas City 
has already offered to give one-tenth of the whole cost, not exceeding $50,000. 

What will you do ? Go to work, every man of you. See your neighbor ; get him 
to subscribe something. 

, In order to secure concert of action and to effect a more thorough organization and 
to devise plans for raising money, wo hereby call upon the tax-payers of Callaway 
County, the cattlemen, the mulenicn, the mechanics, tbe merchants, the doctors, the 
lawyers, and every other class or profession to meet at Fulton on Saturday, April 25, 
1885. Come one, come all ! Come to do something! If you will come in the right 
spirit, our word for it, in thirty days every cow in tbe county that has been exposed 
to pleuro-pneamonia will bo in her grave. Ask your neighbor to come. 

J. D. IIENDERSON, County Clerk, 
N. D. THURMOND, Uepresentaiive, 
JOHN A. MOORE, Treasurer, 

Finance Committee for Callaway County, 
C. A. BAILEY, 
JOHN L. ERWIN, 
SISERA THRELKELD, 

Executive Committee. 
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The tiame committee addressed the following communication to the 
governor : 

TROGrwESS GIT PLEURO-PNEUMONIA. 

To his excellency John S. Marmaduke, 

Goverrior of Missouri : 

Tlie undersigned executive committee, .appointed March 31, ara raeeting of cattle- 
men in Fulton, to take steps to suppress the disease of i)leuro-pneumonia among the 
cattle of Callaway County, submit the following statement of facts, showing th**. ox- 
tout of the disease and the rapidity with which it is spreading : The disease, so far as 
investigated, has been found to have originated, with the asylum* cattle. The asy lam 
bought a bull last July of Mr. Tripp, near Peoria, 111. This bull ran with the asylum 
herd of about 85 cattle until the herd was slaughtered in March. Of the 85 asylum 
cattle killed, all except 9 were found to be diseased, some slightly and others indicat- 
iug that the disease was of several months' duration. The spread of the disease out- 
side of the asylum herd can bo traced almost entirely to cattle formerly owned by 
Isaac Owen and John Lawther, each of whoso farms adjoins the asylum lands on the 
cast, there being only a fence between the asylum pastures and these farms. 

Mr. Owen owned 28 head of cattle since the appearance of the disease at the asy- 
lum, or, rather, since the Illinois bull was brought there. Of these he sold to W. F. 
Nesbit, 3 miles south of Folton, 4 head, which were placed with 14 other cattle of 
Mr. Nesbit's. The 4 head have been all killed, and three of them found to be affected 
with the disease. There has been no chance, as far as we can learn, for the disease 
.to spread to other cattle from Nesbit's herd, except to tljie cattle on county farm. 
Ncsbit's cattle at one time were on a farm adjoining the county farm, which has 18 
head. 

Mr. Owen sold to Mr. Gallagher, 8 miles east of Fulton, 3 head which were placed 
with 12 others of Gallagher's cattle. The 3 purchased of Mr. Owen were examined 
and found diseased. All of Gallagher's 15 head have been killed. 

The following cattle have been exposed to Gallagher's, all in the immediate neigh- 
borhood : Frank Smith, 5 head ; Christopher, 2 head ; Willis Bearing, number not 
known ; Calicote, 2 head ; James B. Smith, 2 head ; Glover, 1 head ; Garrett, 6 head ; 
Lawrence, 7 head ; Sigman, 8 head. Mr. Lawrence's cattle have been running out, 
and we cannot tell how many they may have come in contact with. Nor is it yet 
known that any cattle that hava been exposed to Gallagher's have the disease, as it is 
yet too early to tell. 

Mr. Owen sold to Jack Muir, 5 mile^ north of Fulton, 3 head, which were put with 
11 head of Muir's cattle, 14 head of Cook & Houf 's, and 7 head of I. H. Diinham's. 
The 3 purchased of Owen were killed and all found diseased. The rest of Owen's herd, 
18 in number, have been killed, and of C examined after they were kiUed, all were 
diseased. 

Mr. Ballinger, a neighbor of Mr. Owen, had 2 cows that were with Mr. Owen's cat- 
tle about Christmas. They have been examined, but there could be found no indica- 
tions of the disease yet. 

J. L. Erwin bought a cow of Mr. Owen September 1 j she was placed with Irwin's 
herd of about 140, was killed some time since and found not diseased. 

I. H. Dunham's farm adjoins Mr. Owen on the east. Mr. Dunham had 13 head ex- 
posed to the Owen's herd, and 5 of Mr. Dunham's cattle have, upon examination, been 
fonnd diseased. 

Frank Massey has 2 cows and Louis Stambangh 4 head that have been exposed to 
the Dunham cattle. Mosby, Wills &, 13eriy have 13 head exposed to Dunham's and 
2 diseased. Monroe White has 1 cow that has been running with Mr- Owen's cat- 
tle. Mr. Froibergec 10 or 12 head that have been running with Mr, Wliite's cattle. 
Louis Baker has IG head that have been running with Freibergor's. 

The above gives the number found to be diseased and exposed to the disease through 
Mr. Owen's herd. 

John Lawther was trading extensively in cattle last fall and summer, and also dur- 
ing the winter. Yet it is not known how many cattle he had on his place that have 
been exposed to the asylum herd. He sold a cow to Mr. Gross, in Fulton, probably in 
February or March. This cow was examined by Dr. Trumbower and he pronounced 
her diseased. She was killed and found diseased- While Mr. Gross had her she was 
in a lot adjoining a lot wb ich W. B. Tucker kept several head in. The town cows run- 
ning on the streets conld nlso coriie in contact with her. 

Mr. Lawther e^old 1 cow to Mr. Ilerckenrath, iu Fulton. So far no indications of 
.disease. He also sold 1 cow to J. L. Erwin, 1 mile north of Fulton, on February 3. 
She was examined by Dr. Trumbower on the 14th instant and pronounced diseaised. 
She was killed on the 17tli and found badly diseased. This cow was with Mr. FiFwiu's 
herd of about 140, mostly milch cows. 

The cow bought of Lawtlicr had a young calf which Mr. Erwin placed with his own 
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calves, 22 of which were sold to Jerry Miiir on March 4. Muir sold the Erwiu calves 
to Tyler. 

Mr. Lawther sold to Cook & Hoiif, 5 miles north of Fulton, 14 head, which were 
put with their other cattle, 50 or 60 in number. They sold some of the Lawther cat- 
tle to the asylum for beef. Several wore shipped to Saint Louis, 1 sold to George 
Craig in the neighborhood, 2 to Jerry Muir, also in the same neighborhood. The one 
sold to Craig has been killed and found diseased, and 15 head still in Cook &. Houf's 
possession that were exposed have been condemned and will be killed. The one sold 
to George Craig came in contact with 4 others and was in a field adjoiniog 40 others. 
Cook &'Houf sold 1 of the Lawther cows to George Gilmore, 7 miles north of Fulton. 

Lawther sold 42 head to Davis &, Co., -v^hich were wintered since January on T. K. 
& W. T. Brooks^s farm, 7 miles west of Fultou. J. R. Baker, 12 mileij northwest of 
Fulton, bought 25 head of these cattle. Lawther also sold to Stephen Pugh, 5 miles 
northeast oi" Fulton, about January 1, 12 head, now on Pugh's farm with about 20 
others. 

Lawther sold to Ilood, in Audrain County, 15 head. Hood lives south of Mexico. 
Lawther says the Hood «attle had the same chance to contract the disease as others 
of his cattle that had been found diseased. 

Petrie adjoins the asylum. He had 8 head killed, and all were found diseased. 

Shadrick adjoins Petrie, has 1 cow, been examined, but no disease discovered as 
yet. 

Kirk adjoins Petrie, lias 5 head, but no indications of disease. 

Debo adjoins the asylum, and has 2 cows ; examined, and 1 found diseased. 

Velte adjoins the asylum and Debo's place. Has 6 head ; 1 found diseased. 

James Wood has 1 cow that had access to the pasture where the Hlinoia bull was 
kept, and was bred to this bull. Examined, but no indications of disease found. 

Henry Nichols has 1 cow pastured in lot adjoining the Illinois bull lot. Examined 
and no trace of disease found. 

Jeff. Williamson has 18 head pastured in lot adjoiniug the asylum pasture. Exam- 
ined and indications of disease found. Mr. Williamson sold to T. D. Brooks last 
fall 3 calves. Brooks lives 17 miles southwest of Fulton. 

Milton Finloy has 1 cow ; ran on commons and was exposed to tho Illinois ball. 
Not examined. 

Mrs. Bush, 1 cow exposed as above. Not examined. 

Dick Davis, south of Fulton, had a steer that jumped in with asylum herd ; now 
with W. F. Nesbit's herd. 

W. B. Tucker, in Fulton, has 6 head that have been with asylum cattle. 

Henry Kibby, 1 cow running on commons about town, supposed for fiomo time to 
have been diseased. Killed a few days since and found to have been diseased and 
presented a case of recovery. 

E. M. Herndon, in Fulton, had 1 cow bred to the old asyhim bull six or seven 
months since. Killed and badly diseased. This cow was taken to farm, 2 miles 
north of Fulton, and ran in a field to herself. Fisher^s cattle across the public road 
from her. Cattle running out may have been exposed to her. 

Jesse Darby, 12 miles west of Fulton, bought 2 or 3 calves from the asylum last 
fall ; no examination made yet. 

Dr. McSchooler, 5 miles north of Jefferson City, bought bull calf from asylum last 
November. Calf died March 1 with symptoms indicating the disease. 

John Brown, of Audrain, bought on the 2d of March, at Fulton stock sales, about 
20 head of cattle, sold by Hyten Bros., who lived 10 miles southwest of Fulton. 
They were taken to Brown's farm in Audrain. It is not known that they had any 
chance to contract the disease. The only circumstance connected with this herd is 
the fact that they were in Fulton, where it is known that the disease does exist, but 
it is not known that they came in contact with diseased animals. 

J. N. Duttou, of Readsville, 16 miles east of Fulton, and only 2 or 3 miles fi-om 
Montgomery County line, bought 5 head from Jerry Muir and placed them with 9 
of his other cattle on his farm. It is claimed that these cattle have never been ex- 
posed. We do not know. 

Joe Holmes, 7 miles south of Fulton, bought a calf of Huggct, at asylum. Cow 
since died with strong probability that she had disease. 

J. W. Roberts, 5 miles northeast of Fulton, bought 4 head from Jack Muir on 
March 1, and placed them with his other cattle. 

Benjamin Scroggins, south of town, has 1 cow that ran out and was exposed to 
the Illinois bull last fall. 

The coihmittee have killed to date the following cattle : Owens 18, Craig 1, Nosbit 
3, Jack Muir 3, Gross 1, Kibby 1, Gallaj^her 15, Petrie 8, McSchooler 1, Herridon 1, 
Erwin 1, Cook Houf 2— total, 55. This does not iuclude asylum herd of 85, killed 
by Ihe managers. 

There are in Fulton, as shown by the assessment, 198 head of cows; 38 of them have 
been examined by Dr. Trumbower, and 4 out of tho 38 were found diseased. These 
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animals have been running at large during the -whole "winter, and it is impossible to 
say how many others they may have infected. 

There have been stock sales in Fulton on the first Monday in each month for sev- 
eral years past. On some days probably 200 or 300 head of cattle were sold, and car- 
ried to different and remote parts of the county, and many of them to adjoining 
counties. We cannot tell whether the disease was taken with them or not; we sim- 
ply give the possibilities. 

The committee finds at least fifty to sixty persons who have had their cattle ex- 
posed, not counting the individual exposures in Fulton. Some of these have only 
from 1 to 6 head. Others own from 10 to 50 head. We find to date about 1,000 cattle 
have been exposed directly or indirectly, and our work of discovery is not yet com- 
plete. Wo shall continue our investigations, and hope in another week to niake a 
much fuller and more accurate report than this. 

WHAT SnALL BE DONE? 

Wo have had no trouble to induce parties to have their cattle killed when we had 
the money to pay for them. But our means have been very limited. So far all the 
money at our disposal was the amount raised at our first meeting — about $2,600, with 
onJy about $1,400 paid in. It is our object now to ascertain the extent of exposures, 
so as to estimate the probable amount necessary to suppress the disease. We shall 
do all in our power to suppress the disease, but if a stronger power than individual 
effort does not interpose, how long will it remain suppressed? 

The stables and pastures where the diseased animals have been running should bo 
quarantined, as it were, for a year. There ought to be some law that will compel the 
owners of such stables and pastures not to allow cattle to be put in them for at least 
a year. 

The county finance committee appointed by the State finance committee, of which 
you are chairman, lias called a meeting of the citizens of tliis county to meet at Ful- 
ton on the 25th for the iiurpose of raising money. What the outcome will bo wo can- 
not tell. 

The spread of the disease is simply appalling. It can be more easily suppressed than 
hereafter. If it is not suppressed who will bo responsible T Lot our State authorities 
answer. 

Believing that you, as tho chief executive of the State, are fully alive to the great 
interest at stake, and that yon feel the great responsibility, and will do all you can 
to deliver the peoi)le from the eHects of this sad calamity, we remain. 
Respectfully, your most obedient servants, 

C. A. BAILEY, 
J. L. ERWIN, 
SI SERA THIIELKELD, 

Executive Committee, 

Fulton, A^ril 20, 1885. 

In answer to a telegram Dr. Trnnibower telegraphed, on April 18, 
that cattle were bein.i2: driven out of Callaway and shipped in adjoining 
counties, and that rnilroad agents in this (Callaway) County, outside of 
Fulton, received cattle for shipment. The following notice was there- 
fore sent to the vice-president of the Missouri Pacific Eailroad, and a 
similar one to the president of tho Chicago and Alton and to the gen- 
eral manager of tlie St. Louis and Pacilic Railroad : 

Department of Agricultuke, 
Bureau of Animal Industry, 

jraahinfjton, April 20, 188.'». 
Sir: I have jnst been informed by Drs. Micboner and Trurabowor, inspectors of the 
Bureau of Animal Industry, that cattle which may have been exposed to pleuro-pnon- 
nionia are being shipped by rail from various stations in Callaway County, Missouri, 
and also being driven for shipment to stations in tho adjoining counties of Audrain, 
Boone, Montgomery, Cole, and Osage. 

In this connection I would call your attention to sections G and 7 of the act estab- 
lishing the Bureau of Animal Industry, which provides a penalty for receiving affected 
animals for shipment. Considering the great danger to the whole cattle industry of 
the country from this disease, will you not prohibit shipments of cattle from stations 
in the counties above named, except when accompanied by certificates of health 
from our inspectors ? Answer. 

NORMAN J. COLMAN, 

Commissioner of Agriculture, 

R. S. Hates, Esq., 

First Vice-President Missouri Facifio Bailroadt Saint Louis, Mo, 
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So many animals had been exposed to the contagion, and there was 
such imminent danger of the infection of other States, and even of the 
ranges of the Territories, livhile the restrictions on interstate commerce 
promised to become a source of even greater loss, it was deemed very 
desirable from a national point of view to use every x)ossible mcnns of 
stamping out the disease at once and thoroughly. On consideration it 
appeared that the animal industry law might be so construed as to 
allow the use of the unexpended part of the appropriation for the slaugh- 
ter of diseased or exposed animals, providing this was considered as an 
act of disinfection. Accordingly a letter of inquiry was addressed to 
the Attorney-General of the United States as follows : 

Depaktment of Agricultuke, 
Bureau of Animal Industry, 
WasliingtortyD, C, April 18, 1885. 

Sir : I desiro to caU your attention to tlio act establisliing the Bureau of Animal 
Industry, approved May 29, 1884, and to ask your opinion as to tbe proper construc- 
tion to ije given the words and in such disinfection and quarantine measures as may 
ho necessary to prevent the spread of the disease from one State or Territory into 
another," which may bo found just preceding the close of the third section. Tho.law 
was the result of a demand for a measure for the suppression of the contagiouB pleuro- 
pneumonia of cattle, and while other infectious and contagious diseases of domestic 
animals were included among those to he investigated and suppressed, that of con- 
tagious pleuro-pneunionia was regarded as of paramount importance. As this disease 
is incurable, and the only way of suppressing it is by the slaughter of diseased and 
infected animals, I desire to know if, in the sense in which the word "disinfection " 
is used in the law, I am not authorized to purchase diseased and infected animals for 
the purpose of slaughter, i. e., "disinfection." 

The veterinary profession the world over unites in recommending the slaughter of 
animals affected with pleuro-pneumonia as the most essential, in fact the indispen- 
sable, measure of disinfection for this disease, and this view is now accepted and 
acted upon by the leading nations of Europe, including Great Britain, Germany, 
Holland, Belgium, Switzerland and France. 

An early reply is requested. 
Very rospectfuUy, 

NORMAN J. COLMAN, 

Commissioner. 

Hon. A. H. Garland, , 
Attorney- General, 

The reply to this letter is given below : 

Department op Justice, 

TVashington, April 21, 1885. 

Sir : Yours of the 18th instant calls attention to the act of 1884, chapter CO, en- 
titled, " To provide means for the suppression and extirpation of pleuro-pneumonia," 
&c., and, referring particularly to words giving you power to expend money in 
such disinfection and quarantine measures as may be necessary to i^rovent the spread 
of disease from one State or Territory into another," asks whether by these words you 
are not " authorized to purchase diseased and infected animals for the purpose of 
slaughter i. e., disinfection." 

At the same time you state that the destruction of animals infected with pleuro- 
pneumonia is recognized by experts as the only way of putting a stop to the spread 
of that disease. 

Conceding that this opinion exists and is well founded, I nevertheless think that 
the statute in question does not confer power to purchase and slaughter such animals. 

You will observe that the statute makes distinction betwixt the District of Colum- 
bia and other parts of the country, as regards the duties which it assigns to United 
States officials. In the former case only are such officials expressly directed "to re- 
quire the destruction of infected animals." The officials so empowered are not even 
in that case such as belong to the Department of Agriculture. They are Commis- 
sioners of the District ; or in other words the local authorities, such as answer to the 
executive authorities of the States. For the destruction of infected animals within 
this District, therefore, a co-operation is provided between its legislature (viz.. Con- 
gress, the statute in question affording such co-operation), and the local executive. 
Sly understanding is, that the same co-operation is intended also where such animals 
are to be destroyed elsewhere. And I add that inasmuch as Congress has not pro- 
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vided for "purchase" of tlicso animals witliiii tlie District, I presume the more that 
it does not intend the appropriation contained in the act so to be applied any where. 
The diseased animal, as in ordinary cases, j^erii sno domino, iho ]ia.stejiin«2: of such 
event nxjon public grounds, being, to ail appearance, su[>p()sed by Congress to alford 
no ground for setting uj) a market for bucIi animal, -wherein the public is to be pur- 
chaser. 

The act in question being, as probably was anticipated, the lirst of a series npon 
that subject, is consequently somewhat general and merely tentative in its provisions ; 
as, for instance, was the case in analogous recent legislation establish] ui'; a National 
Board of Health. As the results of experience and observation accumulate upou 
the topic of which you speak, no doubt more definite legislation is intended. 

Section 3, to which you refer, authorizes the regulations by the Commissioner of 
Agriculture, and supposes that these may be adopted by State executive authorities; 
or, as an alternative, supposes regulations by State executive authorities which in 
turn it empowers the Commissiouer to adopt. In either case of course such State 
executive action is to be authorized by competent State legislation. The section then 
proceeds to 8upi)ose a time for action to arrive, and to bo notified by some i3roper 
State authority to the Commissioner. And thereupon the Commissioner is author- 
ized, as you quote, to spend money for the quarantine action required by the x)artic- 
ular exigency. 

There is, however, as I repeat, no provisions for purchasing the diseased animals. 
The question, at Avhose loss any necessary destruction of these may be, is not a ques- 
tion of quarantine, and the powers of the Commissioner are incident to quarantine 
only ; it being important, of course, that for the purpose of executing these he shall 
Lave acquired informatiou and come to conclusions in the way indicated by section 2. 
Very respectfully, 

A. II. GARLAND, 

. Attorney-General. 

The CoMMissiONEii of Agriculturk. 

A similar letter to that of the Commissioner of the 18th of April to 
the Attorney- General was forwarded to the First Comptroller of the 
Treasury, and was promptly replied to as follows : 

Treasury Department, 
First Comptroller's Office, 
Washrngton, D. C, April 21, 1885. 
Sir : In reply to your request asking my construction of the act of May 29, 1884, 
"for the establishment of a Bureau of Animal Industry," and especially that portion 
of the same giving you the authority to expend the amount appropriated as is em- 
braced in the following words, "And in such disinfection and quarantine measures as 
may bo necessary to prevent tlio spread of the disease from one State or Territory 
into another, " I have to state: 

The power given to the Commissioner by said act seems to be broad and unlimited 
as to the moans to be used by him to carry out said disinfection and quarantine, and 
it is my opinion that he can cause such investigation to be made in regard to the 
matters mentioned in said act as he may deem i;)roper, and then use such means as ho 
deems best to carry out the objects and purposes of the same. If he regards the 
slaughter of the infected animals necessary to carry out such objects and purposes he 
may do eo, but he cannot expend any more than the amount appropriated under any 
state of the case. He must keep himself within the limits of said apiiropriation in 
carrying out said act. 

Very respectfully, 

M. J. DURHAM, 

Com2Hrollcr, 

Hon. Norman J. Colman, 

Commissioner of Agriculture, 

On the 23d day of the same month the foUomng additional letter was 
received from the First Comptroller : 

Treasury Department, 

First Comptroller's Office, 
Washington, D. 6\, April 23, 1885. 
Sir: I have just received a note from the Attorney-General stating that he had 
written you an opinion as to your powers under the pleuro-pneumonia act adverse to 
the one that I had given you. 
In that note he refers to the unofOicial interview he and I had, but be concludes. 
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upon a more tborou«rli cxaraination of tlio whole case, tliat perliaiis tlio off-liand oi^in- 
ioii ho gave ine Avas incorrect. 

I mil st ill of tlie same opinion as I was when writing to you, hut perhaps for jifreater 
cjintion you hiid better act upon the opinioQ given hy him, as he is a higher oMccr of 
tJje (ioveniment than myself. 

I (reeui thi.s explanation necessary to both tlio Attorney-General and myself, as I 
said to you that L bad consulted him privately about the matter, and that is the rea- 
son why he addresses me as he has done to-day, to-wit, that ho had changed his mind 
upon a'more thorough investigation of the whole act. 
Very respectfully, 

M. J. DURHAlSr, 

Comptroller, 

Hon. Norman J. Colman, 

CommiHu'iou er of Agricnlture, 

On the receipt of tiie Comptroller's letter of April 21, rules and reg- 
ulations for the extermination of the infected herds in co-operation witli 
the State authorities were tclegraiihed to Governor Marmaduke and 
were accex)ted by him. The opinioii of the Attorney-General and the 
second letter of the Comptroller, however, made it necessary to with- 
draw such of the regulations as made it obligatory for the Department 
to pay for shuightered animals. 

To guard against the shipment of infected cattle the following notice 
was inserted in the newspapers published in the locality where the dis- 
ease existed : 

notice in twegakd to contagious tleuro-pneumonia in callaavay county, 

missouri. 

Department of Agriculture, 
Bureau of Animal Industry, 
WaaMngtoiiy D. C, April 20, 1885. 
In accordance with section 7 of an act establishing the Bureau of Animal Industry, 
I hereby give notice that contagions pleuro-pneumonia exists among certain herds of 
cattle in Callaway County, Missouri. Having been informed that parties are driving 
and shipping cattle that have been exposed to the contagion of this disease I desire 
to call the attention of all interested persons to the following sections of the law, and 
to state that every effort will be made to strictly enforce the provisions of these sec- 
tions : 

Sec. C. That no railroad company within the United States, or the owners or mas- 
ters of any steam or sailing or other vessel or boat, shall receive for transportation 
or transport froro one State or Territory to another, or from any State into the Dis- 
trict of Columbia, or from the District into any State, any live stock affected with any 
contagious, infectious, or communicable disease, and esi)ecially the disease known as 
pleuro-pneumonia ; nor shall any person, company, or corporation deliver for such 
transportation to any railroad company, or master or owner of any boat or vessel, any 
live stock, knowing them to be affected with any contagious, infectious, or communi- 
cable disease; nor shall any person, company, or corporation drive on foot or trans- 
port in x^rivate conveyance from one State or Territory to another, or trom any State 
into the District of Columbia, or from the District into any State, any live stock, know- 
ing them to be affected with any contagious, infectious, or communicable disease, and 
especially the disease known as pleuro-pneumonia : Provided^ That the so-called sple- 
netic or Texas fever shall not be considered a contagious, infectious, or communicable 
disease within the meaning of sections 4, 5, 6, and 7 of this act, as to cattle being 
transported by rail to market for slaughter, when the same are unloaded only to bo 
fed and watered in lots on the way thereto. 

Sec. 7. That it shall be the duty of the Commissioner of Agriculture to notify, in 
writing, the proper officials or agents of any railroad, steamboat, or other transporta- 
tion company doing business in or through any infected locality, and by publication 
in such newspapers as he may select, of the existence of said contagion ; and any per- 
son or persons operating any such railroad, or master or owner of any boat or vessel, 
or owner or custodian of or person having control over such cattle or other live stock 
within such infected district, who shall knowingly violate the provisions of section 6 
of this act, shall be guilty of a misdemeanor, and upon conviction shall bo punished 
by a line of not less than $100 nor more than $5,000, or by imprisonment for not more 
than one year, or by both such fine and imprisonment. 

NORMAN J. COLMAN, 

Commiasioner of Agriculture. 
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The following reply to inquiries of Dr. Trumbower is of interest in 
this connection : 

Depaktment op Agriculture, 
Bureau of Animal Industry, 
Washingtonj D. C, Jjjril 25, 1885. 
This Department lias do authority to appoint suh-agents such as you refer to. I 
asked the railroad companies to refuse cattle offered for shipment from the suspected 
couQties unless accompanied by a certificate cf healtli from you. This plan would re- 
quire no additional force, and is llio only one practical. When owners resist inspec- 
tion we have no power to enforce it. Can only dex^eiid on State law for power to in- 
spect and quarantine. Parties shipping affected cattle into another State are the only 
ones subject to the penalties of our law. The Attorney-General decides that we can- 
not pay for slaughtered animals. 

NORMAN J. COLMAN, 

Commissioner, 

Dr. M. R. Trumbower, 

Fulton, Mo. 

As the movement of cattle from Missouri through Kansas City to the 
Western States was almost comi^letely suspended by local restrictions, 
and as many requests were received for an inspector at Kansas City 
who could grant certificates of health and to allow the trade in healthy 
cattle to be resumed, Dr. Trumbower was stationed at Kansas City to 
perform this duty. Dr. C. B. Michener, who had been for some time at 
Fulton assisting Dr. Trumbower, was left in charge at that point. 

The following document, issued by the secretary of the Missouri State 
board of agriculture, is of interest in this connection : 

MISSOURI'S distress AND DANGER. 

Office of Secretary, 
Missouri State Board of Agriculture, 

CohimUaf Mo., May 1, 1885. 
We, the undersigned executivo committee of the State board of agriculture, do 
hereby authorize the secretary of the board, J. W. Sanborn, to organize ways and 
means to raise money and dispose of it in such manner as will contribute to stamp 
out the cattle disease now so prevalent in Callaway County, this State, and report to 
this committee from timo to time. 

JOHN WALKER. 
H. ESBAUGH. 
J. W. SANBORN. 

Under the action thus taken the secretary received from his excellency, John S. Mar- 
maduke, the following indorsement by telegram, namely : 

Yours of yesterday received. I heartily indorse and commend the plan adopted 
by the executive committee of the board of agriculture. The State treasurer is away 
just now, but I will vouch for his acceptance of the trust. Make your arrangements 
carefully that no error or confusion may embarrass the enterprise, and push it rapidly 
and with vigor. Now let us quit talking about an extra session and give our atten- 
tion to raisiug this money immediately, and as fast as it is received it will be used in 
extirpating the disease. 

JOHN S. MARMADUKE." 

That this action of the board of agriculture, through its executive committee, may 
not seem presumptuous, it may be stated that the board is the- only official organiza- 
tion for the promotion of agriculture in the State. By official we mean holding com- 
missions from the governor and founded in the laws of the State. That its character 
may be known its membership is given : 

JEx-officio memhers. — John S. Marmaduke, governor of Missouri; W. E. Coleman, 
superintendent of public instruction ; S. S. Laws, LL. D., president of University of 
Missouri ; J. W. Sanborn, dean of agricultural college. 

Commissioned members, — Hon. John Walker, Jefferson City, Cole County ; Hon. N. J. 
Colman, Saint Louis; Hon. H. Esbaugh, Hanover, Jefferson County ; C.E.Leonard, 
esq., Bell Air, Cooper County ; J. A. Potts, esq., Mexico, Audrain County ; W. M. Hall, 
esq., Walker's Station, Vernon County; M. Fairchild Doud, esq., Kansas City; John 
R. Rippey, Glenwood, Adair County. 

It properly falls within the duty of the above organization to act in this matter, 
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and tho above names and the x^lan to be hereafter ontUned will, it is believed, com- 
mend the enterprise. 

It may be proper to state that so long as there was a prcssnre for an extra session 
of the legislature it was thought useless to act in the cai>acity now assumed, but now 
that it is definitely known that no extra session will bo ca;lJod, all can unite upon one 
plan upon which complete success, it is now believed, may be achieved. 

THE NEED OF ACTION. 

The preceding facts were arranged for publication, with other matter, when the ex- 
citement regarding pleuro-pneumonia was at its highest in the State, but just at the 
completion of this article, the State veterinarian, Dr. Paul Paquin, reported that the 
disease was confined to an area of 10 miles from Fulton, and that it was ''virtually 
extirpated." Since then, in a statement directed to me as dean of the agricultural 
college, Dr. Michener, United States veterinarian stationed at Fulton, of high repu- 
tation as a veterinarian, repeats the assuring words, and says that not an acute case 
exists, in his belief^ in Callaway Connty, and none has api^eared beyond 12 miles from 
Fulton, yet he advises raising $10,000. 

WHY NOW TAISIS MONEY? 

Because history in no department of human affairs has shown more clearly a neces- 
sity than the one now before us. The most insidious of all diseases is within our 
borders, whose insidious character, the bulletin No. 15, recently issued from the agri- 
cultural college, and now before most of those who will receive this, shows: 

(1) It is months, often, that an animal is affected with the disease, and to uutaught 
eyes is not noticed, and yet the animal may be imparting the disease to others. 

(2) The animal apparently gets well, yet its lungs contain the disease and impart 
it to others. The cow that went to Australia and gave the disease tliat swept away 
$44,000,000 of stock was an apparently recovered case. Massachusetts believed she 
was rid of it only to find it burst forth fifteen months after. Illinois is now startled 
by its reappearance at Peoria, seven months after she believed she was clear of it. 
Kentucky, during the last week, again reports it where it had slept for months un- 
seen. 

This is its history. Callaway County and its veterinarians report no visible case, 
having killed over 220 animals. But the veterinarians each send out a warning, and 
the sum of $10,000 is named as necessary for any lurking cases, for it is not the sick 
that are alono to be killed, but every infected herd must go. Illinois and Kentucky 
have just learned that they should have killed the herd and not merely the sick ones, 
leaving the balance as hidden breeding grounds and centers of propagation months 
after. 

Then lot the mistakes and experience of others be our warning. Let us, like men, 
be guided by the history of the past, and not by animal carcasses in the future, and 
perhaps too late. Indeed, now is the critical time for completing the work, and yet 
the tendency is to go to sleep on the question. There are several herds in which the 
disease may appear, near to Fulton, whose value may reach $10,000, and whose pur- 
chase Callaway County farmers say they cannot and ought not to make. They ought 
not to be asked to. Why? Because the disease involves the interests of the whole 
State. Feeding the fears of other States, whose interests this dangerous disease 
threatens, our State is girdled on three sides with a quarantine that has brought a 
commercial night upon our stock commerce and threatens a imralysis of all business 
life in Missouri. 

Kepresenting $70,000,000 to $80,000,000. our cattle industry forms one of "the largest 
and most profitable of the resources of tne State. The mercantile business of every 
city and village draws life from it; the banks of every community are involved in its 
prosperity, and the labor of every town and the sustenance of most farmers are di- 
rectly involved in its welfare. With one of the best soils, climate, and location for 
breeders of fine stock, Missouri has become among the first of States in reputation for 
its fine herds and is now or was a great purchoising ground for breeders for the vast 
herds of the plains. That business is almost completely strangled by the quarantine 
that has shut down around us- Herds that two mouths ago were worth $20,000 are 
not to-day salable for $10,000, yet they are only tainted by association and not by dis- 
ease. The tenacity with which this disease clings to the skirts of our sister States 
tells us with no uncertain sound that unless we act upon the theory that this disease 
is but slumbering we shall leave it as a patrimony to our sons and their sons to the < 
tliird and fourth generation, and at last stab fatally the nation's export trade in live 
animals, sacrificing thereby the most hopeful feature of our agriculture and the comer- 
stone of the highest type of farming. 

The disease may lurk for millions, but cash down will take thousands; it demands 
the future, but can be now put off with months ; it asks every county, but may be put 
off with one. 

30 AG— '85 
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IS IT PLEURO-PNEUMONIA ? 

We offer no argument to those who effect to imdcrstaud other trades than their own 
better than their taught workers. Government veterinarians, our State veterinarians, 
and the veterinarians of other States, sent in the interest of their States, which in- 
terest is not to quarantine well stock and paralyze trade, have pronounced it pleuro- 
l)neumonia, and the consequent quarantine has actually driven land buyers out of our 
IState, affected the value of land in the affected area, if not over the State ; has de- 
preciated the valne of our herds of the whole State ; brings several telegrams to this 
office every day from distant sections of the State for professional aid, that their stock 
maybe shipped to the heef markets, and the owners are now convinced that we are 
not dealing with a local question, as some would make it and not aid in the matter. 
We are not fighting a man of straw, but a terrible demon that may still be lurking 
in the one unfortunate county. 

Gentlemen, the suspicion that this incubus is upon us must bo lifted off and at once, 
and no one in the State will bo denied his clear right to aid with his money. It is 
purely a husiness question. We have got to satisfy the world on this point, and the 
quicker the better, for now is the most opportune time, for the disease is checked by 
tne vigor and skiU of a few citizens of Callaway County. Its area of suspicion is 
confined within 12 miles of Fulton. It is under the power of two quarantine laws of 
the State and the right hy law to kill. It is so controlled that one at least of the most 
troublesome quarantines against us is under consideration and likely to be raised. 
We are to have no session of the general assembly ; Callaway County should not and 
cannot he expected to meet the possible danger, and wo should not' ask her to carry 
the load alone. It is necessary to do this work to satisfy other States, and oven if 
there had been no disease in the State we could well afford to raise half a million to 
satisfy these States. 

CONDITIONS OP DONATION, 

(1) His excellency, John S. Marmaduke, promises to recommend the next general 
assembly to repay these sums contributed, and in this matter is sustained by many 
members likely to return. 

(2) All the counties will be asked to aid and may become interested in future as 
donors. 

(3) All donations, to be daily published by the treasurer in one or more prominent 
dailies, as received, that no question may arise as to what becomes of the money. 

(4) The State treasurer is to receive directly all money donated, and pay out none 
except upon vouchers, each voucher giving a narrative of tlie ctisc on "which the 
money is paid, the governor, auditor, and attorney-general as a committee auditing 
said vouchers, thus having right at hand in the treasurer's office all the costs ami 
vouchers for the same to present as a whole to the general assembly. 

(5) Any money not expended will of course be returned pro rala.'^ 

(6) All cattle killed are to be appraised by three farmers at a rate less than full 
market value or on a basis of two-ttdrds valuation. The committee is organized and 
is indorsed by Governor Marmaduke, and is the same that has done the appraising 
thus far. 

(7) The State veterinarian, who is connected with the agricultural coUcffe, will be 
at the command of the authorities, and no cattle will bo killed without hia or the 
Government veterinarian's inspection and certification of disease. 

A PERSONAL QUESTION. 

Please to remember that this move is indorsed by the governor, is in accordance 
with a vote taken by a meeting of eminent gentlemen at Mexico on May 7, over whom 
Ex-Governor Hardin presided, is said to bo necessary by the veterinarians, and will 
aid in placing us right before the world ; that the move is not an idle or n arrow ou e, b n t 
that the money must and will be had, and that it is you who ought to assist, and that 
the only difficulty in the scheme is that you yourself ma y pass it along to some one else 
among the great crowd that constitute the State; 

Please act at once and commerce in cattle will, in a short time, How freely from all 
counties, save Callaway, and in due time from that county, under proper restric- 
tions. 

Urgently submitted. 

J. W. SANBORN, 
Secretary Board of Agriculture, 

Note. — I trust our sister States will remember that.this dire disease is confined to 
one county, and a fraction of that, and that the effort of our people to raise money 
should reassure them and not alarm. If our people were apathetic, then alarm would 
be well grounded. Your duty to lift the quarantine against us, save for one county, 
is clear. We are a member of the family and are entitled to a good standing with 
our stock. 

J, W. S. 
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Tho following letter, sent in reply to a telegram received from the 
governor of Illinois, gives a condensed summary of the measures in 
force in Missouri to suppress the disease: 

Department op Agriculture, 
Bureau op Animal Industry, 

Washington^ J), C, May 5, 1885. 
Sir : In reply to your telegram of this date, asking for tlie regulations of the D** 
partment of Afjriculture in regard to the quarantine of pleuro-pneumdbia in CalU- 
way County, Missouri, I beg to state that the raiJ road companies which have stations 
ill Callaway and adjoining counties have beennotifiednot to receive any affected cafc- 
! le for shipment to other States under the penalty prescribed in eections 6 and 7 of the 
act establishing the Bureau of Animal Industry. Notices of tho existence of the dis- 
ease have also been published in the local papers, and tho attention of the public 
called to the penalties for such shipment of cattle. In addition to this the railroad 
companies have issued regulations prohibiting the shipment of cattle from these coun- 
ties unless accompanied by a clean bill of health from our inspectors. Our inspectors 
are doing all in their power to locate infected herds and to prevent the shipment of 
dangerous animals. 

Very respectfully, 

NORMAN J. COLMAN, 

CommUaioncr. 

Hon. R. J. Oglesby, 

Governor of Illinois j Spring jlMt III, 

In reply to a request from the Kansas sanitary commission for Dr. 
Trumbower to act as inspector for Kansas, in addition to his duties for 
this Department, the commission were informed that Dr. Trumbower 
would gladly examine any suspected cattle in the vicinity and give any 
information or assistance to the commission which might bo in liis power 
and which would not interfere with the work assigned hiin by this De- 
partment. Dr. Trumbower was informed at the same time that ho might 
assist the Kansas authorities while stationed at Kansas City, but that 
the Department could not permit him to accept an appointment which 
might interfere with the work for which he was stationed there. 

Dr. Michener was called home by private business about Juno 15. 
As there had been no case of pleuro-pneumonia among exposed cattle 
for nearly two months, and as a State veterinarian had been ax>pointed 
to look after local interests, ib was not considered necessary to keep an 
inspector constantly stationed at Fulton after that time. In the follow- 
ing letter Dr. Trumbower was directed to make a final inspection and 
report results : 

Department op AGRicuLTmiE, 
Bureau of Animal Industry, 

WasUngton, D, July 13, 1885. 
Sir : On receipt of this you will please go at onco to Fulton and make a thorougli 
insiiection of all suspected herds in that vicinity and report their condition and the 
probability of any further cases of disease. You will also note the time when tho last 
alfectcd animal was destroyed in any herds reported upon, and state if, in your judg- 
ment, there is any farther necessity of maintaining tho restrictions upon shipments 
of Missouri cattle. Cannot trade go on as usual through Kansas City, without an in- 
spector being stationed there from this time onward f 
Very respectfully, 

D. E. SALMON, 
Chief of Bureau, 

Dr. M. R. Trumbower, 

Kansas Citi/y Mo. 

To this letter the following reply was received: 

Fulton, Mo., August 1, 1885. 
I fail to find any further evidence of disease among the cattlo hero. The last af- 
fected one was kiUed Apnl 18. 

M. E. TBUMBOWEE, 

Dr. D. E. SalmoNi 

Woihwgtoni Di a 



468 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

Kearly three and one-half montlis having elapsed since the destruction 
of the last affected animal, it was now considered safe to withdraw tlie 
inspector of the Bureau. The State veterinarian has since kept np a 
supervision of this district, but no other cases of pleuro-pueuinonia 
have developed. The disease was, therefore, stamped out, and in a 
very much shorter time than most people considered possible. For this 
happy result we are very much indebted to the active co-operation of 
the railroad companies doing business in that part of the State, and to, 
the vigorous measures adopted and carried ont by the citizens. 

Dr. Trumbower's report, which contains many facts and details of 
work not mentioned above, will be published in full in the Second An- 
nual Report of the Bureau of Animal Industry. 

onto. 

There have been no animals affected with pleuro pneumonia in Ohio, 
according to the most authentic information at our command, since Sep- 
tember, 1884. In the herd of Mr. 0. E. 0. Dye, from which tne disease 
was disseminated throughout the Western States, there have been no 
cases for more than eighteen months. It is believed that the contagion 
has been entirely extirpated from this State, and that there will be no 
new cases of the disease until there is a fresh importation of the con- 
tagion. There have been appointed in this State a board of cattle com- 
missioners and a State veterinarian, who have made frequent inspec- 
tions of the infected herds. They have shown a desire to co-operate 
with the Bureau of Animal Industry, and in case of any fresh outbreak 
there is no doubt that wo would have the assistance of the State au- 
thorities. 

ILLINOIS. 

The following is a summary of a report made to the Chief of this 
Bureau by Dr. H. Paaren, State veterinarian, under instructions of 
the live stock commission of Illinois: March 2, 1885, 4 cows and 1 bull 
were condemned and killed, being all that remained of the Clarke herd 
at Geneva. Three cows showed unmistakable signs of having been 
diseased, the lungs adhering to the diaphragm and ribs, and one lung 
in each cow having encysted i)ortions evidently of very long standing. 
On the 10th of March the State veterinarian was called to the farm of 
F. H. Bowron, located directly across the river from the Clarke farm, 
near Geneva, and was shown the lungs of 2 cows that had died of a 
disease that was afterwards suspected to be contagious pleuro-pneumo 
nia. The lungs were not in a good condition for examination, but their 
appearance was such that the farm was quarantined, there being kept 
upon it 51 head of dairy cows of native and mixed breeds. On May 2 
another visit was made to this farm and a cow found in the last stages 
of i^leuro-pneumonia. She was condemned and killed. Post mortem 
examination revealed extensive adhesions of both lungs, which were 
torn in removing them' from the ribs and diaphragm. All except the 
anterior lobe^ of both lungs was diseased, each lung weighing between 
25 and 30 pounds. There have been no new cases on this farm nor in 
Kane County since that time. On the 23d of April the State veteri- 
narian condemned and killed all the animals on Mr. Bailey's farm, near 
Peoria, which had been exposed, with the exception of 1 cow; in all, S 
head. This included 3 diseased animals. The remaining cow subse- 
quently contracted the disease and was killed about two weeks later. 
These cows included all the animals attacked with pleuro-pneumonia 
during the year 1885. 
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On September 15 1 visited the herd of Mr. John Boyd, of Elmhurst, 
111., at the request of the State live stock sanitary commission. I found 
there five cows which had been isolated because it was supposed they 
had been affected with pleuro-pneumonia in a mild form. In two of 
these I could find no evidence of lung disease by auscultation and per- 
cussion ; in a third there was only crepitation and slight loss of reso- 
nance over a small portion of the right lung. In the two remaiuing ones 
there was greater dullness on percussion and a decrease in the normal 
sounds of respiration at the same point, but even with these there were 
no very positive indications of serious lung disease. In examining the 
herd of cows among which no symptoms of disease had ever been no- 
ticed, one animal was found with loss of respiratory sounds and dullness 
over a part of the right lung. With this animal the signs of lung 
lesions were more positive than with either of those which had been 
previously isolated. The animal was removed from the herd and placed 
with those referred to above as suspicious animals. The third animal 
referred to was unthrifty, and was believed to be suffering from tuber- 
culosis, though no positive signs of this disease were discovered. The 
owiffer afterwards concluded to slaughter her, which was done in the 
presence of the Chief of this Bureau November 19. The post mortem 
showed that the only lesion of the lungs of old standing that ct)uld be 
made out was the adhesion of the posterior portion of the right lung 
to the costal pleura. There was some congestion of the anterior part of 
this lung with a number of collapsed lobules, but no encysted portions « . 
to indicate a former serious attack of lung plague. 

At the time of my visit, in September, I was requested by the sanitary 
commission to take charge of the quarantine of this herd, and was as- 
sured of the co-operation of the State authorities to make this quarantine 
effective. It was believed that such a quarantine, maintained under 
both the national and State laws, would give better satisfaction to the 
authorities of the other States and relieve the cattle trade of Illinois 
from the restrictions that had been placed upon it. As it was nearly a 
year since any of these animals had shown symptoms of the acute dis- 
ease, and as the evidence of the lesions at the time of the examination 
was so slight, it was believed that a quarantine maintained until a period 
of eighteen months had elapsed since the last symptoms were observed 
would be sufficient to prevent any danger of future outbreaks. By my 
recommendation Dr. A. H. Baker, of Chicago, was appointed to visit 
this herd at short intervals and examine the isolated animals in order to 
be certain that no symptoms showed an extension of the disease during 
the time the animals were held in quarantine. These animals have all 
been dding well since they have been under our supervision, and there 
is no reason to suppose that there will be any further cases of lung 
plague on this farm. Indeed, the period of quarantine has already been 
considerably longer than is usually required in such cases. Since there 
are a few instances where pleuro-pneumonia has been disseminated by an 
animal fifteen months after it has shown symptoms of the acute disease, 
it was decided to extend the period of quarantine in this case to eight- 
een months after the last symptoms of this nature had been seen. 

VniaiNIA AND WEST -^^GINIA. 

July C, 1885, Messrs. Timberlake & Maslin, of Middletown, Ya.*, seiit 
a communication to the Department of Agriculture stating that 2 of 
their cows in a herd of 6 were taken July 1 with an unknown disease 
which was supposed to be pleuro-pneumonia, and they asked that an in- 
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restigation be made to determine the nature of the affection. Dr. n. 
W . Eowland was ordered to make an investigation at this place. On 
the 18th of July he reported that the animals were affected with pleiiro 
pneumonia, but that he had not been able to make a post mortem ex- 
amination in order to verify his diagnosis. This herd was afterwards 
examined by Dr. Eose and the post mortem examination showed the dis- 
ease to be contagious pleuro-pnenmonia. He reported that Charles 
Hardesty, a cattle dealer, of Summit Point, W. Ya., had brought cat- 
tle there from Chicago and from Baltimore, and that a number of ani- 
mals in the vicinity of Summit Point showed symptoms of lung disease, 
and had a cough which resembled that heard in cases of pleuro-pneu- 
monia. The attack, however, was in all cases very mild, and the ani- 
mals seem to have entirely recovered from it. Several inspections have 
since been made of the cattle at Summit Point, W. Va., and of those 
at Middletown^ Va., which were infected by cattle from Summit Point, 
but no ftarther cases of the disease have occurred, and it is believed 
that the contagion in that vicinity has entirely died out from natural 
causes. 

Inspections made at Arlington, Va., in January, 1885, discovered 1 
herd affeoted with pleuro-pneumonia at that place, and a partial inspec- 
tion of the herds in the vicinity of Alexandria and Mount Vernon re- 
vealed 6 herds which either contained affected animals or in which the 
disease had recently existed. There are no laws in this State which 
. • enable the local authorities to co-operate with this Bureau to prevent 
the movement of diseased or exposed animals within the State. 

BELAWABE. 

In the First Annual Eeport of the Bureau of Animal Industry (p. 
448) reference was made to an outbreak of contagious pleuro-pneumonia 
in Delaware. The State law bearing upon this subject was printed in 
fully together with the correspondence between the Gonlmissioner of 
Agriculture and the governor of Delaware, arranging the preliniina- 
ries of a plan of co-operation. Dr. Ward B. Eowland was appointed 
State veterinarian by the governor, and Drs. William B. Miller and 0. 
K. Dyer, inspectors of this Bureau, were detailed to assist in making an 
inspection of the suspected herds. Our inspectors remained in the State 
about ten days and found 3 herds in which pleuro-pneumonia existed, 
and in these herds there were 42 affected animals. All these herds 
were placed in quarantine by the State veterinarian and held until May 
18, when the appropriation was exhausted and the animals released. At 
that time 13 infected herds were in quarantine. The following letter, 
which explains itself, was addressed by me to Dr. Eowland in June: 

Department op Agriculture, 
Bureau of Animal Industry, 

Washingtony D. C, June 25, 18S5. 
Sir : I have boon informed "by the Pennsylvania authorities that they are api)rohcn- 
Bive of the Bhi]^inont of cattle of infected herds from Delaware to Pennsylvania. In 
reference to this snbject I would like to inquire if the law of Delaware is such that 
y ou could he appointed an inspector of the Bureau of Animal Industry and at the same 
time hold your position as veterinarian of Delaware. In that case would the gov- 
ernor he wining to have you act fh both capacities, and would he sustain you in hold- 
ing suipected herds in quarantine under tha State law until the meeting of the next 
Congi-ess, when it is hoped measures win be adopted for the suppression of the dis- 
ease f Would you accept an appointment from this Department at a salary of $5 a 
day and actual necessary expenses for the days on which you are employed at Depart- 
ment work> and devote a enmcient part of the time to this work to keep us well in- 
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formed as to tho extent of the disease in your State ? If this suggestion meets with 
your approval, I would bo glad to have you consult with the goTernor and to hear 
your conclusion at an early day. 
Very respectfully, 

D. E. SALMON, 

Chief of Bureau. 

Dr. Ward B. Rowland, 

fVilmington, Del, 

Oil July 10 Dr. Eowland acklressed mc a letter inclosing a communi- 
cation from Gov ernor Stocklcy, authorizing Mm to accept an appoint- 
ment from this Bureau, and to hold the infected herds in quarantine, 
])roviding snch action was without expense to the State of Delaware. 
July 29 the appointment was sent to Dr. Eowland to act as an inspector 
of this Bureau, in accordance with the plan outlined above. He was 
instructed to put the infected herds in strict quarantine, according to 
•the State laws, and prevent any movement of infected cattle within 
the State, and especially from Delaware into any other State; also to 
make an inspection of the county or counties infected with the disease, 
and to report weekly to this Bureau the results of his inspection. 

Since his appointment Dr. Rowland Ijas reported the existence of 

7 infected herds, containing 184 head of cattle, 33 of which were visibly 
allected with pleuro pneumonia. 

In October, 1885, Dr. Eose, an inspector of this Bureau, was directed 
to make an investigation in regard to the .condition of the herds then 
held in quarantine. He reported that the animals exposed to the con 
tagion had been inoculated, and that the herds were then held in quaran- 
tine. The herd belonging to the Lobdell Car Wheel Company contained 
18 heifers and young steers which were inoculated in March. There 
were 3 cows not inoculated, belonging to a neighbor, which gained en- 
trance into the Held with the infected cattle, and were quarantined with 
them. A number of these animals had a cough, which was most marked 
with 2 of the cows which had not been inoculated. The herd of 
John and Frank McCauley contained 19 head of cows and young stock, 
among which were 2 convalescent or chronic cases. This herd had 
also been inoculated, and it was asserted that no new cases had devel- 
oped since the o])eration had been performed. The herd of George 
White contained IS cows, among which were 2 animals in the chronic 
stage of the disease. These animals had not been inoculated, and were 
in substantially the same condition as the animals in the inoculated 
herds. The herd of the Edgemoor Iron Company contained 46 head 
which had been inoculated, 9 of whicli had not been inoculated, and 

8 convalescent cases. A great many of these animals were coughing. 
All of the acute cases on this and the other farms had been purchased 
and destroyed by order of the .governor. The herd of John Banks 
contained 14 animals, with which was 1 animal in the chronic stage of 
the disease. This herd had been inoculated, but the inoculation did 
not ''take'' in any of them. They remained free from local lesions 
and constitutional symptoms. I^To new cases of the disease have de- 
veloped sin ce the inoculation was practiced. John Boyd's herd consisted 
of 7 inoculated animals, of which 1 had been affected with pleuro-pneu- 
monia. Elis Hick's herd consisted of 18 inoculated animals and 5 which 
had been through the disease. Mcholas Garrett had 10 inoculated 
animals and; 1 which had been sick. In regard to these herds no fur- 
ther particulars are given. Some herds in other parts of the State 
which have been infected were disposed of by the slaughter of the sick 
animals, on the order of the governor, and the sale of those in health, 
to be slaughtered for food. Dr. Eowland believes that he has traced 
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mosfc of the outbreaks in Delaware to infected animals bron^^lit from 
Baltimore. It is to be noted, Lowever, that cows are frequently taken 
to this part of Delaware from Chester and Lancaster Counties, Penn- 
sylvania, where there have recently been affected herds. Dr. Eose saw 
40 cows which had been driven from these counties to Wilmington on 
the day of his visit, which were sold there. It should also be observed 
that the supervision in none of these cases has been so rigorous as to 
prevent new sXock from being added to the herds, or the concealment 
of cases of the disease which may have occurred during the period of 
quarantine. In some instances animals were brought and placed in 
the quarantined herds without the knowledge of the State veterinarian, 
and it is very evident that cows which contracted the disease might 
easily have been destroyed and replaced with fresh animals in order to 
convince the inspector that no cases of disease had occurred, and in 
that way prevent the extension of the period of isolation. This fact is 
also to be taken into consideration in estimating the beneficial effects 
of the inoculation of these herds. 

NEW JilRSEY. 

The inspections in this State have been kept up during the greater 
part of the year, and a large number of herds have been inspected. By 
co-operation with the State board of health, which has charge of the dis- 
eases of animals in this State, infected herds have been quarantined 
and much has been done to reduce the prevalence of the disease. 

PENNSYLVANIA. 

In order to learn to what extent pleuro-pneumonia is disseminated in 
this State, two inspectors were sent there at different times during the 
year with instructions to investigate and learn if the disease existed in 
any herds that were not in charge of the State authorities. Neither 
of these inspectors were able to find any cases except those which 
had already come to the knowledge of the State veterinarian. Dr. 
Rose, who made the last inspection in October, 1885, reported that 
the contagion still existed on the farms near West Chester, Chester 
County, wibich I visited in 1884. Some of these herds had been inocu- 
lated by the State veterinarian, but the disease continued to develop 
long after the operation was performed. The herd of Levi Lewis, which 
had been inoculated, was one of those in which the infection has con- 
tinued to exist. Three cows purchased since June have all contracted 
pleuro-pneumonia; two were sick at the time of the visit, and one had 
made a partial recovery. Mr. Lewis seated that every new animal taken 
into the herd developed more or less symptoms of the disease after it 
had been with the other animals a certain length of time. It has been 
reported that animals have been sold from herds in this condition. Such 
herds have not been and cannot be held safely in quarantine during the 
period that is required to destroy the contagion by the methods there 
adopted. 

MARYLAND. 

A thorough inspection of this State has not been made. One of the 
inspectors of this Bureau is now engaged in this work in the vicinity of 
Baltimore, but has only lately commenced, and consequently there are 
few returns up to this time. The following table gives a condensed state- 
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ment of tlie number of herds and animals examined during the year, 
and the number found affected with pleuro-pneumonia. The details of 
these inspections will be found in the forthcoming second annual report 
of the Bureau of Animal Industry. 



SUMMARY OF INSPECTIONS. 



Location. 



^ a 



^ g B n 
B taoa 



"New York City 

Slanghter-honsea, <S:c 

Piers, steamers, &o 

New Jersey 

Iteinspections , 

Abattoirs, stock-yards, &c 

Delaware 

Maryland 

District of Columbia 

Virginia and West Virginia . , . 
Kentucky , 

Totals 



870 
98G 
203 
1, 896 
52 
45 
24 
19 
342 
43 
134 



6, 947 
4, 59:i 
2, 800 
43, 367 
755 



640 
378 
2, 504 
1, 039 
1, C15 



210 
73 
4 
75 
38 

100 
17 

104 



6, 614 



64,650 



1,111 



SUMMAEY IN EEGAED TO PLBUEO PNEUMOKIA. 

The danger from pleuro-pneumonia west of the Alleghany Mountains 
has been greatly reduced since the First Annual Eeport of this Bureau 
was presented. Ohio, Illinois, and Missouri are now free from this plague. 
Much progress has been made in freeing Kentucky from it, and it is 
believed that, providing the present quarantine measures can be kept 
up for a few months longer, the disease will soon disappear in this State. 
■The shipment of calves and thorough-bred animals from sections of the 
East liable to be infected has its periods of increase and decline, as with 
other branches of traffic ; as a whole, however, it* has been increasing 
and will continne to increase from year to year. It is now an important 
part of the trade of the country, and has reached such proportions that 
it can be neither prohibited nor materially modified by the local quar- 
antine regulations of the several States ; and for the same reason It is 
impossible to keep such a supervision of it as will protect the West from 
the introduction of disease. So loug as pleuro-pneumonia is allowed to 
exist in th#East it may be accepted as a self-evident propositoin that 
the West will be subject to invasions of it, and that no local regulations, 
can protect against them. 

As to the prevalence of this plague in the East, the details of inspec- 
tions show that it exists where it has been reported to exist for years. 
The infected territory has not been noticeably increased or diminished. 
The inspections were undertaken to furnish data which would serve 
to indicate the measures and the expenditure that would be required for 
the extirpation of the contagion. They cannot be taken as showing ac- 
curately the number of cattle which have been affected with pleuro 
I)neumonia during the year, but simply as the number of cases of disease 
which the inspectors saw by going once or twice over the territory. 
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There were too many infected herds for us to undertake to keeji them 
all under supervision. In many infected stables inoculation was prac- 
ciced, and it was admitted by the owners that new animals brought into 
these herds would contract the malady unless they were protected hy 
inoculation; often they would contract it in spite of this operation. 
Conversely, it may be accepted as beyond controversy that animals 
taken from these inoculated herds and allowed to mingle with healthy 
ones would disseminate the contagion. These herds, which are inl'ected 
but which do not contain sick animals, therefore, do not appear on our 
inspection list ; and it is doubtful if their shipment from State to Stale 
could be prevented under the present law, which provides a penalty for 
shipping affected animals. Two breeding herds of Holstein-Friesian 
cattle have been affected during the year, and other breeding lierda 
have been exposed. 

The number of infected herds in the Eastern States is so great that 
no attempt has been made by the Bureau to notify their owners and 
neighboring transportation companies of their existence. Indeed, it 
would have been impossible to verify the diagnosis and issue the noti- 
fications with the present limited force of the Bureau. If issued, such 
notifications would be of no value unless the herds were kept under 
supervision ; this again was impossible, because of our limited force. 
As a matter of fact it has been difficult to prevent shipment of affected 
animals in the isolated outbreaks of the West where the community 
favored stamping out the disease and were anxious to assist and fur- 
nish information. In the cities of the East the situation is very dif- 
ferent the community is frequently hostile to interference ; no reliable 
information can be obtained from neighbors ; there are numerous trans- 
portation companies by which shipments may be made, and the owners 
of cattle will not always allow inspection. It is useless to attempt to 
accomplish anything under such circumstances without power to make 
inspections whether the owner is wilUng or not — and he generally is not 
willing if his cattle are affected — and authority to enforce such measures 
as are necessary to stamp out the disease as soon as found. To under- 
take a quarantine of infected herds without adopting measures to extir- 
pate the contagion, would result in the accumulation of so many infected 
herds in quarantine that no effectual supervision could be kept up with- 
out a largo number df inspectors, and an expense much greater than 
would be necessary to stamp out the disease at once by the slaugliter 
of every infected animal. 

Co-operation with State authorities to accomplish the prompt extir- 
pation of the disease has not been practicable, because very few States 
have laws authorizing co-operation in any form for this purpose ; and 
none have sufficient appropriations to justify their officers in attempting 
the slaughter of all infected herds. Our efforts in the East%ave, there- 
fore, been limited to an inspection that would give an approximate idea 
of the infected territory, the number of infected herds, and the number 
of affected animals: existing at any one time. 

In making the appropriation for the Bureau of Animal Industry for 
the fiscal year ending June 30, 1886, a clause was added reading as fol- 
lows: ''And the Commissioner of Agriculture is hereby authorized to 
use any part of this sum he may deem necessary or expedient, and in 
such manner as he may think best, to prevent the spread of pleuro- 
pneumonia, hot to conflict with existing law." There was a radical 
difference of opinion as to whether this clause conferred any additional 
authority for the expenditure of money over that contained in the law 
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of May 29, 1884. Accordingly the following letter of inquiry was ad- 
dicssed to the First Comptroller of the Treasury Department : 

Department of Agriculture. 
Bureau of Anijmal Industry, 

Washington f D. C.,Jiine IS, 1885. 

Sir : I would respectfully ask you for a decision as to the power conferred upoji 1 lie 
Commissioner of Agriculture by the following section of an act making appropriations 
for the Agricultural Department for the fiscal year ending June 30, 1886 :' 

"For carrying out the provisions of the act of May 29, 1884, establishing the Biirr-n ii 
of Animal Industry, $100,000 j and the Commissioner of Agriculture is hereby author- 
ized to use any part of this sum he may deem necessary or expedient, and in such 
manner as he may think best, to prevent the spread of plenro-pneumonia, not to con- 
flict with existing law." ^ 

Does this language give any authority to the Commissioner of Agriculture in the 
use of this njoney beyond what is conferred upon him in the act of May, 1884 ? It 
seems to have been the intention of Congress to allow this Department to compensate 
the owners of such cattle as it would be necessary to destroy in order to stamp out the 
dangerous outbreaks of contagious pleuro-pneumonia in the Western States; other- 
wise there would appear no reason for inserting the last half of the sentence. 

In this connection I desire to call your attention to the following extract from a 
letter received from the Hon. Thomas Sturgis, secretary of the Wyoming Stock Grow- 
ers' Association, dated Cheyenne, Wyo., April 24, 1885, in which he says: 

*^ lam directed by the executive committee of this association to convey to you an 
expression of their deep interest in the question of contagions cattle diseases, and 
theii? sympathy with the efforts you are making for the extinction of pleuro-pneumonia. 
The writer and Judge Carey were members of the committee which framed and assisted 
in securing the passage of the animal industry bilJ, and were also of the committee, 
the past winter, whicli secured the passage of the clause in the legislative appropria- 
tion bill which secured the further appropriation of $100,000 and the extension of the 
powers of the Commissioner, permitting him to use it at his discretion. Noticing that 
some questions have arisen as4o the power of the Commissioner to use any part of this 
appropriation to pay for cattle destroyed on account of disease or to prevent the spread 
of disease, it was thought by this committee that you might bo glad to know the in- 
tention of the two Committees of Agriculture in the House and Senate at the time of 
the passage of this last clause, and that it was understood by Congress to give the 
Commissioner the power to pay for the above classes of cattle if he saw fit, and the 
reason that it was put in this form was because at that period of the session the laws 
of both Houses prohibit the putting of any addition to any appropriation biH which 
is not absolutely germane to the appropriation. The two houses wished to give this 
power to the Commissioner, and it was with that intention that the clause referred 
to was passed. 

"For corroboration of this I take pleasure in referring you to General Dibrell, of 
Tennessee, and Hon. James Wilson, of Iowa, who were both members of the House 
committee." 

An early reply to the above is respectfully requested. 
I have the honor to bo your obedient servant, 

F. C. NESBIT, 
Acting Commissioner. 

Hon. M. J. Durham, 

First Comptroller J Treasury Dcpariment. 

i 

Below will be found the Comptroller's reply: 

Treasury Department, 
First CoMPTROLLER^s Office, 
Washington, D. C, June 19, 1885. 
Sir : In reply to your letter of yesterday asking my construction of the two statu l;cs 
referred to therein, that of May, 1884, and that of March 1885, aud especially tliose 
l?ai'ts of the act in regard to your powers to use the money appropriated to prevent 
the spread of pleuro-pneumonia, I would state that I have examined both acts, and I 
believe that your power is as complete under the one as the other, and that the act of 
March 3, 1885, gives you no authority or additional control over the fund appropriated 
other than that conferred by the act of May, 1884. 
Very respectfuUy, 

M. J. DURHAM, 

Comptroller. 

Hon. Norman J. Colman, 

CommissUmer of Agnculiure, 
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, This correspondence is sufficient to show, without further explana- 
tion, why no part of the appropriation has been used for the purchase 
and slaughter of infected herds. 

INOCULATION BY STATE AUTHORITIES AND OTHERS. 

Inoculation has been practiced to a considerable extent in Brooklyi:. 
]Sr. Y., by local practitioners, cattle dealers, and the owners of irifecteo 
herds. In New York, Kew Jersey, Pennsylvania, Delaware, and Mary- 
land, it has been largely practiced by the local authorities. While this 
proceeding may have saved the owners of infected herds the loss of ;i 
few animals, and has possibly relieved these States frorn a certain amount 
of embarrassment as to the disposition of infected herds, it must, never- 
theless, be looked upon with alarm from a national point of view. The 
inoculated herds are not subjected to that close supervision which is 
necessary to prevent the sale of animals, nor is the period of quarantine 
maintained for a sufficient time for all danger to be passed. Animals 
which are mildly affected ar^ inoculated with the liealthy ones, and 
within three months after the last case of the disease is known to the 
authorities all quarantine restrictions are removed. It is absolutely 
certain from the experience in Europe and this country with inoQula- 
tion, that the infection is maintained in inoculated herds for a much 
longer time than three months, and that fresh animals introduced into 
these herds are very liable to contract the disease. This point wiU be 
elaborated in the Second Annual Eeport of the Bureau of Animal In- 
dustry, and is referred to here to draw attention to this source of dan- 
ger wluch has been rapidly increasing in importance during the last 
year. 



INVESTIGATIONS IN SWINE PLAGUE. 

During the past year the investigations concerning this disease were 
carried on without intermission. The methods adopted were those used 
by the most advanced investigators, as well as those which suggested 
themselves to us directly, and grew out of the necessities of the case. 
At least twenty animals were carefully examined in the earlier part of 
the year. In nearly all instances the disease had been communicated 
from the sick to the healthy by contagion, either at the experimental 
station of the Bureau or in neighboring herds. Very few showed any 
disease of the lungs ; in fact the disease manifested itself chiefly by ex- 
tensive ulcerations of the cjecum and colon (Plate I). The animals lin- 
gered usually^from one to three weeks after the first appearance of the 
disease, and in nearly every case were killed in the last stages to i)revent 
any post mortem changes, as the animals, when left to themselves, often 
die early in the night and decomposition sets in very rapidly during 
the spring and summer months in this climate. 

It was our intention to study carefully the microbes found iri the vari- 
ous exudates of the serous cavities, especially that of the peritoneal 
cavity, which has been considered very virulent by former observers. 
In cases of advanced disease, characterized by extensive ulcerations of 
the largo intestine, it was found, on microscopic examination of lymphatic 
glands and other organs invested by the peritoneum, that the latter 
membrane was covered with a layer of lymph, in which were imbedded 
various kinds of bacteria, micrococci of different sizes, slender as well 
aB tiiick bacilli. Cover-glasses bronght in coatact with the peritononm 
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likewise contained several forms. Finally, the persistent impurity of 
the contents of vacuum tubes, as well as cultures made directly from 
the serous effusions at the j^ost mortem examination, forced us to con- 
clude that we must not look for any pure cultures from this source. 
The inference was that microbes gained access to the closed cavity 
through lesions caused by the extensive ulcerations of the large intes- 
tine which always accompanied these cases, and that they were not 
there destroyed either because the system had been so debilitated or 
the microbes were capable of a parasitic existence. 

The peritoneal exudate had been i)ronounced virulent by Klein, who 
thence obtained the bacillus claimed by him to be the cause of swine plague. 
We determined to isolate and study the different bacteria which we 
should meet with in this exudate by culture and inoculation. If the 
lesions in the intestine were due to a local multiplication of the specific 
microbe in the mucous membrane, it seemed natural to suppose that 
it would be very .abundant in the contents of the intestinal canal and 
would find its way with the other bacteria iuto the peritoneal cavity, 
and that, having become adapted to the struggle with animal tissues, it 
might even outgrow the other forms in this situation. At the same 
time the possibility must not be set aside that septic bacteria might 
gain entrance in the same way by a rapid invasion of the blood or lym- 
phatic channels or both, materially change the clinical aspects of the 
disease, and give rise to various ax)parently inexplicable phenomena 
and sequeloB. In two cases a bacillus was found in the peritoneal cavity 
made up of long, jointed filaments, and probably identical with the ba- 
cillus of malignant cedema {Vibrion septique)^ the spores of which, ac- 
cording to Koch, are abundant in the soil. These filaments were found 
in great abundance upon cover- glasses upon which a delicate film of 
peritoneal exudate had been dried. In another pig, which died in the 
night during a heavy frost (ISTovembcr 22, 1884), and which was exam- 
ined early next morning, a cover-glass touched to the peritoneal surface 
of the liver was found crowded with a bacillus in long, jointed filaments, 
no doubt identical with the preceding. The appearance of the abdom- 
inal cavity in this case, as indicated in the notes of the post mortem, 
are briefly as follows : 

Abdomen on opening emits a faint odor not observed in previous 
cases. Ulcers of the mucous membrane of the largo intestine plainly 
visible through the peritoneum ; peritoneum dry, no serum in the cav- 
ity, no evidence of peritonitis. Liver of a pale reddish color 5 on sec- 
tion bloodless ; caecum and colon studded with ulcers, some covered 
with a projecting black necrotic mass. Sections of the liver hardened 
in alcohol were found to contain three different forms of -microbes, the 
bacillus ibund on the surface of the liver, the individual filaments of 
which were very long, a small slender bacillus, and a micrococcus ; tlies(' 
were present in equal numbers. The cover-glass with which the peri 
toneal surface of the large intestine had been touched in close proxiniit> 
to the ulcers revealed not a single microbe among the numerous epithe 
lial cells which had come away. Thus the invasion of the bacillus wiis 
no doubt by way of the bile ducts in this case. The presence of sm-Ai 
large numbers of microbes in the liver tissue can hardly be accounted 
for by Qjpost mortem growth in this instance. In blood collected frouj 
the heart and examined unstained, this same bacillus was found, the 
elements pale and almost disintegrated. 

In sections made of one of the ulcers, the mucous membrane was fouud 
entirely thrown off, as well as a j)ortion of the submucous connective 
tissue. The muscular layer was replaced by an inflammatory mfiltra- 
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tion of cells and enormously thickened, so that the line of fatty tissue 
in the submucosa was pushed forward into the lumen of the tube and 
formed two sides of a cone (the apex of which had sloughed away) be- 
tween the mass of infiltrated cells. Various kinds of bacteria were 
found in this inflammatory tissue, but towards and beneath the peri- 
toneum were coloniesof micrococci occupying intervals between the cells 
aod layer spaces probably lymphatic. This case is cited simply to point 
out what may be found in a case of advanced swine plague in which the 
lesions are concentrated in the large intestine chiefly, and the lungs 
mostly intact. It indicates somewhat the difficulties in the way, the 
time that must be consumed before any trustworthy results are ob- 
tained, and the caution that must necessarily be exercised in coming to 
a conclusion. 

In endeavoring to carry out the plan of isolating and cultivating the 
bacteria found in swine plague, the work was retarded by the diflficulty 
of keeping on hand cases of swine plague contracted in the natural way, 
and by the heat of summer which completely interfered with the ordi- 
nary nutritive gelatine cultures. Finally a special " cold box" was con- 
structed in connection with the cold-air chamber of an ordinary refrige- 
rator, and thickly padded with felt. The air within this box, in com- 
munication with that of the refrigerator by an upper and lower pipe, 
remained about 10° F. below the temperature of the laboratory, which 
for several months rarely fell below 90o F. at night. Plate-cultures and 
tube-cultures were kept in this box, and only removed for purposes of 
examination and inoculation. In this way only were we able to utilize 
gelatine after losing many plates upon which hours had been spent the 
day previous. 

Perplexed by contradictory results and failing to obtain any x)athoge- 
nic germ by isolating the diff'erent forms found jn the peritoneal efl'usiou, 
the discovery of a fine bacillus in Germany causing a disease in swine 
which was regarded as identical with swine plague in England and the 
United States aroused our attention. The bacillus, of exceedingly small 
size, was described as being present in large numbers in the spleen and 
other organs of diseased pigs, and that the disease could be at once deter- 
mined by examining portions of the spleen, dried on cover- glasses. As 
this bacillus had never been seen by us we decided to examine the spleen 
very carefully in order to determine its presence or absence. 

The disease having for the moment died out at the experimental sta- 
tion, our attention was directed to an outbreak in Salem County, New 
Jersey, where it had assumed quite extensive proportions. Two young 
animals were killed. In both, the large intestine was extensively ulcer- 
ated, the lungs partially hepatized, and the large serous cavities filled 
with eflusion. Without going into details, we need but to state that in 
numerous cover-glass preparations of the spleen the fine bacillus was 
absent ; cover-glass preparations of lung tissue and of the serous effu- 
sions equally negative. 

In regard to the cultures made in gelatine tubes, the results did not 
differ from those obtained heretofore. In three cultures of the blood of 
one animal nothing grew 5 in one from the other animal, three or four 
colonies appeared. Several cultures from the same animal were entirely 
negative. Fi-om the spleen of the first, three different microbes were 
isolated — two micrococcii and a bacterium. In cultures from blood and 
serous exudates, several other forms were isolated. In all, five bacteria 
from these two animals were studied (4 micrococci and 1 bacterium). In- 
oculations of each into two mice and two pigs failed to produce any dis- 
ease with the exceptions mentioned below. The cultures in gelatine 
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proved that both in the blood and in the spleen these bacteria were very 
few in number, so that they could not be detected in cover-glass prepara 
tions. We were fully satisfied that the ilne bacillus claimed to be the 
cause of the disease in France and Germany was not present. 

Anticipating somewhat the conclusions which we arrived at later con- 
cerning the real cause of this puzzling disease, we must say, at tliis 
point, that we no longer consider a micrococcus as the cause of all out- 
breaks of the disease known as swine plague. The First Annual Eeport 
of the Bureau mentions the death of three pigs from inoculation with a 
micrococcus. This micrococcus is easily distinguished by its peculiar 
growth on gelatine, which it rapidly liquefies. Since that time it was not 
found excepting in one of the two cases just described. The inocula- 
tions with this produced a rise of temperature within ten days in the 
two animals which subsided a few days after. One of the animals was 
killed about seventeen days after inoculation. The lungs were found 
extensively hepatizcd. The presence of numerous lung worms left us 
in doubt as to the cause of this hepatization. Tubes inoculated from 
the spleen and blood remained sterile. The second animal died of swine 
plague one month after inoculation. The results which we obtained 
later on with another microbe lead us to suspect that this was a case 
produced by natural infection. Whether this micrococcus is a septic 
organism or one which is the cause of a definite disease in i)igs cannot 
be answered at present. 

The attention aroused abroad by Pasteur's vaccine as a protective 
against the disease known as rougctm France and Rotlilaufin Germany, 
and there regarded as identical with the disease prevailing in our own 
country, led us to examine carefully two tubes of vaccine known, re- 
spectively, as first and second vaccine, which were kindly sent to us by 
Prof. A. Liautard, of ^^ew York, and which he had received directly 
from Pasteur's laboratory. We were surprised to find that the microbe 
in the vaccine was identical with that described by German investiga- 
tors as being the cause of the disease in Germany. This microbe was 
without doubt a bacillus, exceedingly small, to be sure, but not at all 
recalling the microbe originally described by Pasteur and Thuillier as 
having the form of a figure of eight. We shall later state our reasons 
for supposing that the microbe first discovered by Thuillier, and the one 
now culti^'ated as a A ^ccine in Pasteur's laboratory arc two entirely dif- 
i'erent microbes and the cause of two distinct diseases. In the follow- 
ing chapter the results of our cxiDei-iments with the vaccine are given 
in detail, and from them it will be seen that it does not prevent swine 
plague, for the simple reason ihat the vaccine of one disease cannot pro- 
tect against another. 

AN EXAMINATION OF PASTEUR'S VACCINE FOR ROUaET. 

On October 16 a tube was received at the laboratory containing about 
15^^ of Pasteur's vaccine for rouget, the European swine plague. The 
color of the liquid, which was faintly turbid, was of a light reddish yel- 
low. A rubber cork securely closed the mouth of the tube. On drying 
minute portions on cover-glasses for the purpose of examining the kind 
of microbe it contained, the culture liquid was- found to contain a con- 
siderable proportion of solid matter which formed a thick layer on the 
cover-glass and did not adhere firmly during the operation of staining 
and washing. This residue is in all probability peptone, as there is no 
precipitation on boiling. Judging from the amount of residue the cult- 
ure liquid contained at least 2 i)er cent. 
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When stained in methyl- violet, prepared by adding a drop of an alco 
holic solution to a watch glass of distilled water, and examined with a ^ 
homogeneous objective, the microbes appeared as bacilli in the form of 
very slender filaments which assumed various curves, loops, and broken 
lines. As the manner in which the vaccine had been put up did not 
seem to guarantee the absolute purity of the culture, a number of plate- 
cultures were made whence to obtain pure cultures. Two days later a 
few scattered colonies appeared in the form of a rosette of club-sh?iped 
elements; these were small bacteria. On the following day a large 
number of very small round colonies could be discerned with a magni- 
fication of about CO diameters. These were no doubt the fin;} bacilli. A 
greenish film began to encroach upon the plates and liquefy the gela- 
tine. A microbe was described by Schlltz as being in the vaccine used 
in Baden which produced the same greenish coloration. Five days after 
the plates had been prepared the colonies could not yet be distinguished 
with the naked eye. Under a 1-ineh objective they appeared as large 
as pin's heads. To avoid total loss of the plates by the encroachment 
of the chromogenous, putrefactive microbe, a spot was selected under 
a dissecting microscope free from colonies of what \yere supposed to be 
contaminating bacteria; a minute portion of the gelatine layer contain- 
ing a number of barely visible colonies was dug up and transferred to 
10*^^ of beef broth with 1 per cent, peptone. On the 23d, two days after 
inoculation, a faint opalescence was observed in both tubes, which; on 
shaking, was resolved for the moment into delicate rolling clouds. There 
was no membrane or deposit. From another i)late, a tube culture in nu- 
tritive gelatine and one in beef broth with peptone were made in tjie 
same way. In three days the liquid culture presented the same appear- 
ance as those made from the other plate. Films, dried on cover-glasses, 
and stained for half a minute, contained the same bacilli as those found 
originally in Pasteur's liquid vaccine. The track of the platinum wire 
in the tube of gelatine became opaque in a few days. A row of cloud- 
like masses began to spread from it as a center and appeared as if strung 
on the needle track which was now very faintly discernable. (Plate II, 
Fig. 6.) These clouds were fringed at the edges, and when approaching 
one another the entire growth presented the appearance of a minute 
test-tube brush* forced down into the transparent gelatine. We were, 
therefore, led to conclude froni microscopical and culture appearances 
that the microbe of Pasteur's vaccine was not a figure-of-eight form as 
he himself described, but a bacillus not to be mistaken for a micrococcus. 

(a) InoGulation with the first vaccine^ in mice, — It had been experiment- 
ally determined by Loeffier that the bacillus of rouget resembles very 
closely the bacillus which produces septicaemia in mice, in microscopic 
appearances, in its mode of growth in gelatine as well as in its behavior 
towards the white blood corpuscles in the body of the infected animal. 
If the bacillus of P*asteur's vaccine is identical with the bacillus of 
rouget in Germany, and not too attenuated, it should produce septicae- 
mia in mice. On October 17, three mice were inoculated by injecting 
beneath the skin of the back of two 5 drops, of the third 10 drops of the 
vaccine; they were kept in a large glass bell-jar covered with a sbeet 
of tin perforated with large holes over its entire surface, and supplied 
abundantly with food and water. To avoid pain, they were invariably 
chloroformed before inoculation. October 20, one mouse was plainly ill ; 
it moved with difficulty, had a staring coat and suffused, partly closed, 

* Within a few days a book on ronget (Lydtin u. Schotteliiis Ber Boililauf d. Scliweine) 
was received in wliicli the term *'test-tubo brush" is also used in describing tho ai>- 
pearance of the gelatine culture. 
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eyes. It :was found dead the next morning, or about four days after in- 
oculation. Portions of the spleen, liver, and blood from the heart were 
rubbed on eover-glasses, dried and stained for half a minute in an aque- 
ous solution of methyl- violet. Two cultures, one in gelatine and one in 
beef-broth peptone, had been previously made. On the three cover- 
glasses very fine bacilli were found quite abundantly, some free and 
some within white blood corpuscles (Plate II, Fig. 5). In one cell, at 
least thirty could be counted. The presence of large numbers of bacilli 
in white blood corpuscles from the spleen of mice in which septicaemia 
had been produced by the injection of putrid blood was pointed out as 
far back as 1878 by Koch, and lately confirmed by Loffler and Schutz, 
in mice inoculated with the virus of rouget. The culture in gelatine of 
blood from the heart assumed precisely the same appearance as did the 
culture from the gelatine plates. The liquid culture proved to be made 
up entirely of the fine bacilli, while its microscopic appearance coin- 
cided with the liquid cultures from the gelatine plates. October 24, an- 
other mouse showed symptoms, of illness. The eyes were slightly suf- 
fused, the coat staring, and the respiration labored. It lived through 
the next day, but was found dead on the morning of the 26th, nine days 
after inoculation. In the liver and blood a moderate number of bacilli 
were found; in cover- glasses of the spleen they were not observed. A 
culture of blood from the heart in beef-broth peptone contained, two days 
later, a pure culture of the slender bacilli. The third mouse remained 
well. Inoculations with the pure cultures of the vaccine were not at- 
tempted for want of time. The above illustrates very clearly how in 
certain cases pure cultures may be obtained from impure mixtures by 
simply inoculating with the mixture an animal susceptible to one of the 
forms only. 

The foregoing experiments seemed to us sufficient proof that the mice 
had died from a multiplication in the various organs of the bacillus 
found in Pasteur's vaccine. We were also convinced that the bacillus 
cultivated as a vaccine in France was identical with the bacillus re- 
garded as the cause of rouget in Germany. 

(b) Vaceination of pigs. — October 16, pigs 78 and 94 were inoculated, 
each with five drops of the first vaccine, one-half into each thigh ; Ij^Tos. 
76 and 95 received in the same manner about 2®« each of the same vac- 
cine. Pig 78 died October 20. Having a black skin discolorations 
could not be made out. In the peritoneal cavity a very large quantity 
of coagulable, straw-colorecLlymph was found ; a fibrinous exudate cov- 
ered the coils of the large intestine and lumps of the same lay loose in 
thft cavity ; the peritoneum itself was pale. The liver was of a pale 
flesh color and almost bloodless, the lobules standing out very distinct. 
A fibrinous exudate matted the different lobes together. ^ Lungs of a 
rosy color, slightly congested, some serum in the pleural sacs as well as 
in the pericardial cavity. Eight heart distended by a clot, left empty. 
In the stomach an intensely red patch was found near the pylorus cov- 
ered with a whitish mucous layer, readily removed. The intestines ap- 
parently healthy. The inguinal glands of one side were considerably 
reddened. In order to see how far the inoculation with a few drops of 
the vaccine was accountable for death, cover-glasses upon which bits of 
the spleen and liver had been rubbed and others upon which blood and 
serum from the peritoneal cavity had been dried were examined, but 
they contained no bacteria of any kind. Cultures in gelatine tubes 
were prepared with a platinum loop*from the peritoneal, pericardial, 
and pleural effusions from the cut surface of spleen and blood from the 
heart. A portion of the spleen was dropped into a liquid culture at 
SlAG— ?85. 
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the same time. A pipette was filled with the peritoneal effusion and ono 
with blood. On the following day two tubes, one of meat broth, the 
6ther of meat broth with peptone, received each several drops of the 
peritoneal exudate from a pipette. Two additional tubes were inocu- 
lated with a platinum loop from the pipette containing blood from the 
heart. 

All of the above cultures remained sterile excepting the two liquid 
cultures of the blood and the gelatine tube containing a portion of the 
spleen. Both the former became faintly clouded on the second day 
after inoculation, and were found pure cultures of the bacillus found in 
the vaccine. It is probable that they had multiplied in the pipette over 
night and made infection possible, as their number in the blood must 
have been very small. 

In about two weeks after inoculation a faint, cloudlike growth from 
the bit of spleen, which was about the size of a split pea, downward 
into the gelatine could be easily seen. When the bit of spleen was re- 
moved a week later and rubbed on cover-glasses, exquisite preparations 
of the rouget bacillus were obtained. Masses of filaments could be 
seen interlacing with one another in all directions. Most of the fila- 
ments were of considerable length (20 to 30 micro millimeters). The in- 
jected bacilli had thus penetrated the system quite thoroughly, though 
present at any place in but small numbers. 

The three remaining pigs which had been vaccinated appeared undis- 
turbed by the operation. The temperature chart is given on page 484 in 
connection with the second vaccination. 

A tube of the second vaccine was received at the laboratory on Octo- 
ber 23. It remained unopened in a cool box at a temperature of GOo to 65° 
F., until October 28, when a portion was used for the second vaccina- 
tion of pigs, another for the inoculation of mice, and a third for micro- 
scopical examination and cultivation. In general appearance, color, and 
consistency the liquid resembled the first vaccine closely. On removing 
the rubber stopper there was a sudden outrush of air, which scattered 
a. portion of the liquid as a fine spray. At the same time minute air- : 
bubbles rose to the surface of the liquid forming a delicate, white foamy 
layer. 

Portions were immediately dried on covers and stained in an aqueous 
solution of methyl- violet. Examined with a Zeiss y^g- homog. Oc. 2, two 
kinds of bacilli were found. (Plate II, Fig. 4.) Large ones with rounded 
extremities from 2.5 to 4 micromillimeters long and about .7 micromil- 
limeters broad, a few in chains of two to four, the majority isolated. 
Some failed to stain deeply, probably because dead. The other bacilli 
resembled closely those found in the first vaccine. They occurred in 
slender filaments, either curved or angled. Some of the filaments were 
plainly jointed, the segments measuring not more than from 1 to 1.2 
micromillimeters in length ; a few isolated bacilli were of the same 
length as the segments of the longer filaments. 

Plate cultures were at the same time prepared by adding two drops 
of the vaccine liquid to 10*=° of beef broth peptone and mixing one 
drop of this dilution with 10<^® of nutritive gelatine, which was spread 
on two plates. At the same time two additional plates were prepared 
by adding merely a platinum loop of the dilution to lO*'*' of the gelatine. 
Though examined from time to time for nearly a week no colonies of the 
bacillus could be detected. But this was easily explained when the 
tube, which formed the dilution for the plate cultures, was found sterile 
after four or five days. It seemed as if the microbes were dead ; the 
large as well as the small bacillus. On October 31 two additional cult- 
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urea were prepared by adding to each about four drops of the vaccine, 
which, after exposure, had been kept iu a refrigerator. On the third 
day one culture was faintly clouded and found to contain the delicate 
bacilli ] the other tube remained clear. The great majority of the bacilli 
in the vaccine were evidently incapable of multiplying. That the cult- 
ure liquid was not at fault was afterwards proved by inoculating the 
lubes which had remained sterile with pure cultures of the lirst vaccine. 
An abundant growth was observed in two days. 

(a) Inoculation of mice. — On October 28 two nnce were inoculated, each 
with one drop of the second vaccine, three with three drops each, and 
one with four drops. The mouse inoculated with the first vaccine and 
still well received about two drops. October 31 one of the mice inocu- 
lated with three drops was found dead. Limbs partly flexed, eyes half 
closed. The organs were normal in appearance, excepting the lungs, 
which were intensely congested. Cover-glass preparations from the 
liver, spleen, blood from the heart and lungs contained no bacteria; a 
meat broth i)e]>tone and a gelatine culture inoculated with blood from the 
heart remained sterile. In this case death could not have been caused 
by the inoculation. On November 4, one week after inoculation with 
three droi)s of the vaccine, a second mouse di^d, after having shown signs 
of illness for a day or two previous. It was found with limbs flexed, as in 
sitting, but it had fallen forwards on its head from a piece of bread on 
which it had been sitting. The back was arched, the eyes closed with 
slight secretion. On removing the skin of the abdomen a few red patches 
were found on its under surface. There was a collection of serum in the 
fold of the groin on each side where the lymphatic glands stood out 
prorhinent. Thei^e was some serum in the peritoneal cavity ; the spleen 
was dark and tumefled, the liver quite dark, kidneys pale. On section 
t he cortex was paler than the medulla ; through both regions small rami- 
iicationsof a dark red color extended ; lungs normal. Cover-glass prep- 
arations revealed the minute bacilli in the blood from the heart, in the 
lungs, spleen, liver, and kidneys. Their number in all organs, except- 
ing iu blood from the heart, was enormous. In the lungs, liver, and 
spleen large pale cells were found in large numbers gorged with the 
bacilli. (Plate II, Fig. 5.) Small cells were also observed in which the 
stained bacilli were so numerous as to give the cell a deeply stained, 
reticulated appearance. A gelatine and a liquid culture were prepared 
by snipping away the apex of the heart with flamed scissors and trans- 
ferring some blood with a platinum wire. These tubes, strange enough, 
remained sterile. The remaining mice showed no signs of disease. 
These experiments go far to demonstrate the identity of the pathogenic 
bacilli in both vaccines. The large bacillus may have been some harm- 
less microbe, the introduction of which into the culture took place no 
doubt Avhen the tubes w^ere originally filled with the vaccine liquid. 

We infer from the culture and inoculation experiments that the second 
vaccine was as weak as the first, probably muck weaker.. The bacilli 
of the first vaccine developed abundantly on gelatine plates, while those 
of the second did not. The latter failed in two out of three cases to 
grow in liquid media, while the former readily grew in all inoculated 
tubes. Their behavior towards the mice agrees with these determina- 
tions. The efficiency of the vaccination, which depends on the quality 
of the second as well as that of the first vaccine, is much impaired when 
the strength and vitality of the preparations cannot be relied on. It is 
true that there is much time lost in importing the vaccine from Paris 
but as both vaccines were subjected to the same conditions, the great 
attenuation of the second vaccine in comparison with the first must be 
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ascribed to a failure in preparation. In. fact, it is reasonable to antici- 
pate that the time lost in importing the vaccine would be a serious ob- 
stacle to its application in this country, even If it could be shown, which 
is by no means proved, that the same disease existed here, as long as 
the present methods of keeping the vaccine remain in use. 

(Zl) Vaccination ofpigs.-^The vaccination was undertaken October 28, 
twelve days after the first vaccination. Pigs Nos. 76, 94, and 95, which 
had received the first vaccine, were inoculated by a hypodermic injection 
of about two and a half drops, which is the prescribed dose. In addi- 
tion to these, two other pigs, !N^os. 103 and 104, received each about 2"^^ 
of the same vaccine, one-half into each thigh. Our object was to pro- 
duce the disease, if possible, by a large dose, and compare it with the 
disease prevalent here. ISTone of the animals became sick, however. 
The following table gives the temperature of each vaccinated pig from 
the day of the first vaccination to November 5: 



FIRST VACCINATION, OCTOBER 16. 



Date. 


No. 76. 


No. 78. 


No. 94. 


No. 95. 


No. 103. 


No. 104. 




OF. 

103 

103i 

102i 

1031 

103i 

103| 

104i 

102 

102§ 

102i 

103 


OF. 
102i 
102 

Died. 


OF. 
J04i 
104i 
103i 
104 
103i 
103i 
103 
102^ 
103i 
104 
lOSfi 
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SECOND VACCINATION, OCTOBER 28. 
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103^ 
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102i 
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One week after the second vaccination these pigs were penned with 
two others which were affected with swine plague of a very severe type. 
These animals had been obtained from a place several miles from the 
experimental station on l^ovember 4, as no cases of swine plague had 
been kept at the station since the summer of the same year. One of 
these pigs, Ho. 105, died on the same day, the other, Ko. 106, died in 
the night between the 6th and 7th. The contact of the healthy with 
the diseased did not extend over a period of more than two days there- 
fore. 

The history of these vaccinated animals is briefly as follows: On the 
morning of Novembei; 15, pigs Nos. 95 and 103 were found dead. The 
former had been twice vaccinated, receiving about 2^^ of the first vac- 
cine (at least ten times the proper dose) and about three drops of the 
second. Pig I^o. 103 had received about 2<^« of the second vaccine only 
(also about ten times the prescribed dose). Post morfem at 2 p. m., 
temperature of the night previous and day 40^ to 50^ F. There was no 
distinct discoloration of the skin noticeable. The superficial lymphatic 
glands of the groin were tumefied and reddened. On opening the ab- 
domen the small intestines were found studded with whitish excres- 
cences, caused by the attachment of echinorhynchi. Delicate filaments 
stretched across the coils of intestine and some serous effusion indi- 
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cated slight peritonitis. Mesenteric glands enlarged and congested, 
mesenteric vessels dark, gorged with blood; lungs and heart evidently 
intact ; the bronchi contained a few lung worms ; spleen and liver not 
noticeably changed. In examining the intestinal tract a large area of 
the mucous membrane of the stomach was intensely reddened, some 
places of a bright scarlet, others duller. The ileum was congested ; no 
ulcerations visible. The caecum and large intestine were intensely red- 
dened. For some distance from the valve the mucous surface was stud- 
ded with small discolorations which on close examination were seen to 
be depressions of commencing ulcerations. About the ileo-csecal valve 
there were small masses of yellowish matter plugging the distended 
mouths of the flask-shaped glands. In pig 103 the post mortem appear- 
ances were as follows : The major part of the lungs was highly congested, 
a considerable quantity of a pale reddish liquid in both pleural sacs. 
The surface had a mottled appearance due to islands of dark red color 
surrounded by paler tissue; nohepatiaation; lung- worms present; stom- 
ach and small intestine not affected ; echinorhynchi attached to its 
walls ; ascarides extending up into bile-ducts. Large intestine and cae- 
cum intensely congested as with No. 95 ; a large patch of ulcerations 
about the valve ; a few nodular swellings, probably enlarged follicles. 
The lymphatic glands of the abdominal cavity in general tumefied, pur- 
plish. We felt no hesitation whatever in pronouncing both as having 
had swine plague. 

Pig 104, which had been inoculated with the second vaccine only, but 
which had received a large dose of the same (about 2^^) was found dead 
November 7, and examined immediately. There wa« no discoloration of 
the skin perceptible. The superficial lymphatic glands of the groin 
somewhat enlarged and slightly reddened. A small quantity of serum 
in the abdominal cavity. Dark bluish protuberances and whitish spots 
on the small intestine indicated the presence of echinorhynchi. The 
lungs were much congested ; the bronchi filled with lung worms ; some 
ascarides in the stomach. Lesions characteristic of swine plague were 
not found in the large intestine. 

Pig 94, which had received five drops of the first and about three drops 
of the' second vaccine, died very suddenly on the morning of November 
18. It had been apparently well a few hours before death. The post 
mortem examination was made within an hour after death. The skin 
of the ears, about the vulva, and along the middle line of the abdomen 
covered with a red blush. Isolated red patches on the inner aspect of 
the limbs and on the vertical aspect of the neck. The inguinal glands 
beneath the skin enlarged, pale ; on incision much serum flowed. The 
subcutaneous fatty tissue over the lateral aspect of the abdomen was 
dotted with numerous punctiform extravasations. In the abdominal 
cavity the large intestine presented a very strikiug appearance. Be: 
neath the peritoneal coat, throughout its whole extent, it was covered 
with innumerable blood extravasations, varying from a mere dot to ob- 
long patches about one-eighth to one-quarter of an inch long. The spleen, 
somewhat enlarged, was dotted with numerous, slightly-elevated, dark 
spots. The stomach, along the lesser curvature, was sprinkled with ec- 
chymoses. The peritoneal cavity contained a moderate quantity of 
serum. The right heart was filled with serum, darkened by suspended 
corpuscles ; the left quite empty. On the auricles a number of minute 
red dots were present. The lungs were but slightly congested. Over 
the surface of both were scattered numerous dark red patches about one- 
eighth of an inch in diameter. On section these were found to corre^ 
fipoud to dark hepatized lobules beneath. A few lung worms present. 
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All Uie lymphatic glands in the thoracic caTity were of a very dark-red 
color. On section this color was found throughout the gland and a 
IsLV^e amount of dark-colored blood flowed from the cut surface. 

The lymphatic glands about the stomach and along the entire extent 
of the meso-colon were enlarged, dark purplish, similar in appearance 
to those of the thorax. Those of the colon resembled dark-retl beans in 
size and color. The glands of the mesentery were enlarged, the cortex 
reddened, medullary substance slightly so. The mucous meoibrane of 
the stomach was studded with red points near the lesser curvature. 
In a few- places hemorrhages had occurred. The clots, when pulled 
away, revealed patches thickly covered with ecchymoses. The small 
intestine in general did not exhibit any signs of ioflammation, as the 
membrane was quite pale. But here and there red points and larger 
patches of extravasation were found. The large intestinie, distended 
with food, was the seat of the most extensive lesions. The entire mu- 
cosa was thickly dotted with ecchymoses varying in size from points to 
large purplish patches. In the rectum small red patches, when examined 
with a lens, were found to consist of a network of injected vessels. 
Among the contents of the large intestine, about 10 inches from the 
ileo-caecal valve, a black mass as large as a man's fist was found, which 
was made up of feces enveloped in a thick layer of clotted blood. In 
the subperitoneal tissue near the cephalic border of each kidney there 
was an ecchymosis about 1 inch in diameter. In one kidney a papilla 
contained several small ecchymoses. 
This animal was free from intestinal worms, differing in this respect 
/ , from the majority of those which were examined about the same time. 
The animal had succumbed to the first onset of a very virulent attack 
of swine plague, so that ulceration had not yet, begun in the large intes- 
tine. 

Pig No. 76, an adult animal, is still alive (February, 1886), and to all 
appearances well. 

Thus three of the five animals which had been vaccinated died of swine 
plague, and, moreover, in the early stages of the disease. One of them, 
pig 94, just described, had been in excellent condition and was compa- 
ratively free from parasites. Hence any protection from the American 
swine plague conferred by vaccination was out of the question. 

Moreover, in these cases great care was bestowed on the examination 
of cover-glasses of the spleen, of the various exudates, and blood from 
the heart. In none of them could the delicate bacilli of rouget be der 
tected. We had sufficiently familiarized ourselves with their appear- 
ance in the vaccines, in cover-glass preparations of the organs of mice 
inoculated therewith, and in cultures in liquid and solid media, so as to 
exclude any errors of observation. We are enabled to say that we could 
not detect them by means deemed sufficient by European investigators. 
We claim, from our own investigations, that the disease prevalent in 
the East, and probably over the entire country, is different from the 
disease called rouget. The above experiments with Pasteur's vaccine 
do not, in our opinion, therefore, disprove the protective power of Pas- 
teur's vaccine over rouget, but simply show that the vaccine for one dis- 
ease will not protect against another, 

CONCLUSION OF THE INVESTIGATIONS CONCERNING THE CAUSE OF 
AMERICAN SWINE PLAGUE. 

The two animals which iufectcd the vaccinated pigs, as described in 
the preceding pages, deserve our attention more particularly, since they 
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were the starting-point of an outbreak at the experimental station, 
which has finallj^ enabled us to demonstrate as the cause of the disease 
a specific microbe. This outbreak was characterized by great virulence, 
and most of the infected animals died in the early stages of the disease. 

These two animals, when brought to the station November 4, ex- 
hibited the usual symi)toms of swine plague, great depression, with pro- 
fuse diarrhea. The owner stated that they had been sick for about a 
week. On the following day one (No. 105), was so low (temperature, 
950 F.) that we decided to kill it, the warm weather not promising good 
preservation if it should die in the night. It was killed by a blow on 
the head. The skin was slightly bluish in the axilla, a similar but less 
marked discoloration on the abdomen. The superficial inguinal glands 
were greatly enlarged, the individual lobules standing out prominently, 
some of a pale flesh-color, others purplish, medulla pale. In opening 
tl]e abdomen a few whitish patches were observed on the small intes- 
tine, corresponding to ulcerations, as determined later. 

There was a moderate quantity of watery serum in both pleural sacs. 
Tiio lungs were normal, with the exception of a small anterior lobe on 
each side which was hepatized. The pericardium was slightly dis- 
tended with a colorless fluid ; a small clot in each ventricle. Very severe 
lesions were found in the intestinal tract. The partially-empty stomach 
contained two coiled up specimens of ascaris. The pale mucosa was 
studded with several isolated yellowish ulcers, about one-fourth of an 
inch in diameter, raised above the surface and flattened at the top. In 
the ileum extensive ulcerations were found, extending for a distance of 
about 2 feet from the valve. These ulcers had a depressed base, as if the 
tissue had been dug away, and wore surrounded by a smooth elevated 
border. In the caecum and large intestine in general, the ulcerations 
were very numerous, varying from one-eighth to one-third of an inch in 
diameter. The smallest ones appeared as yellowish specks. The larg- 
est ones were slightly depressed, containing black, ragged, necrotic 
masses. The lymphatics, at the root of the mesentery and near the ileo- 
ccecal valve, were greatly enlarged, representing a continuous cylindrical 
mass, at least an inch thick, and varying from a pale flesh-color to a 
dark red. 

This was evidently a severe case of swine plague, and one which, from 
previous experience, would prove unsatisfactory for purposes of inves- 
tigation. Three cover-glass preparations from the spleen, one from the 
liver, two each from the hepatized lung tissue, and blood from the heart, 
were searched with negative results. No bacteria could be seen. A 
culture in a tube of nutritive gelatine rapidly liquefied the gelatine in 
the track of tlie needle. Several kinds of bacteria were present, includ- 
ing a chromogenous bacillus, described as bacillus luteus suis in the Sec- 
ond Annual Keport of the Buieau. This same bacillus was also present 
among other forms in a liquid culture inoculated directly with blood from 
the heart. 

Liquid cultures were made by inoculating sterile nutritive media with 
a platinum wire dii)ped into the parenchyma of the spleen and liver, 
exposed by a cut with a flamed knife. Both contained a motile bac- 
terium identified later as the bacterium of swine plague. When line 
cultures were made on gelatine, that of spleen was obviously pure ; the 
colonies from the culture of liver were of two kinds — one, the bacterium 
of swine plague proper, as determined later ; the other growing in colo- 
nies having only one-filth the linear dimensions of the former. A liquid 
culture, prepared by rubbing the platinum wire over the peritoneum, 
contained, when tested by t£e above method, the swine plague bacte- 
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rium and another microbe growing in colonies, which differed from the 
former only in a want of color and opacity. Thus two of the three cult- 
ures were impure, as anticipated, but aU contained the same motile 
microbe. 

In order to test the matter more thoroughly a number of mice were 
inoculated November 6, as follows : After chloroforming, a portion of the 
skin near the root of the tail on the back was freed from hair, the skin 
cut with scissors, and a small portion of tissue introduced into the 
pocket thus formed. Three mice received in this way a small ulcer 
from the large intestine, two each a bit of hepatized lung tissue, spleen, 
and kidney. Those inoculated with the same kind of tissue were kept 
in the same jar. 

One of the mice (No. 3) inoculated with a bit of kidney became ill 
November 9 (on the fourth day) 5 it had a staring coat, eyes open, not 
suffused ; dead next morning. There was no reaction at the site of 
inocalation, no serous infiltration of the subcutaneous tissue; lym- 
phatics of the skin-fold of the groin dark red, also spleen ; liver very 
pale, almost bloodless ; bladder greatly distended with urine. Cover- 
glasses of kidney, spleen, liver, lungs, and blood from heart contain 
fine bacilli, resembling very closely in disposition and size those which 
were found in mice inoculated with Pasteur's vaccine. 

A liquid culture, prepared from the blood, was turbid on the follow- 
ing day. It was found to contain a large bacillus, besides the delicate 
bacillus, which appeared in long filaments. As the former rapidly lique- 
fied gelatine on plates, and an isolation was found impossible without 
much extra labor, three mice were inoculated November 12 with about 
five drops each of this culture in order to obtain a pure culture in this 
way. One mouse (No. 8) died on the following day. All internal or- 
gans were crowded with large bacilli. This fact, taken together with 
the oedamatous condition of the subcutaneous tissue of abdomen, led 
us to infer malignant oedema as the cause of death. On November 14 
a second mouse (No. 11) was found dead. There was a sero-sanguin- 
eous effusion, as in the first case, and in all the organs large bacilli 
were found, but in addition, the fine bacilli were present in enormous 
numbers, especially within the cells. In the blood long, wavy filam&its 
of the large bacillus were found, often interlaced. The third mouse 
(No. 12), being very sick, was killed with chloroform. No oedema, no 
large bacUli, but the fine bacilli in immense numbers. From the blood 
of the heart two pure cultures in beef broth peptone were obtained, in 
which the bacilli appeared November 16 as wavy, curled, or angular 
filaments. The contaminating bacillus produced in the gelatine cult- 
ures a surface liquefaction and cloudiness of the gelatine, while the 
colonies of the same bacillus below the surface in the track of the 
needle appeared as minute, roundish specks, not liquefying the gelatine. 

The culture in nutritive gelatine developed in a characteristic manner. 
From the track of the needle faint cloud-like processes extended later- 
ally almost to the sides of the tube, so as to impart to the entire gela- 
tine a cloudy appearance. The cultures of the bacillus of rouget were 
different in that the growth remained near the needle track, and hence 
was denser. This difference is also mentioned by foreign investigators. 
{Loffier^ Arheiten a, d, Kaiserlichen Gesiindlieitsamte^ Bd. I, S. 47.) 

We give these results in detail, because it is the only time in our work 
in which the fine bacilli resembling rouget made their appearance, either 
in cultures or in the experimental animals 5 and their growth in gela- 
tine ^Sufficiently disproves their, identity with the bacilli of rouiget. 

Of those inoculated with the ulcer, one tUed on the tenth day, the 
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other (No. 2) died on tlie fifth day, the third (No. 4) on the seventh day 
after inoculation. 

In the lungs and spleen of No. 1 a moderate number of bacilli were 
found, while cover-glass preparations of kidney and liver showed none. 
The bacilli varied in length from 2 to 10 micromillimeters, and were 
about .6 micromillimeter broad; ends rounded. Mouse No. 2 died of 
malignant oedema. The kidney of the third one (No. 4) contained large 
numbers of the oval bacteria, found in cover-glass preparations of the 
spleen in pigs affected with swine plague later on, and identified as the 
cause of swine plague. The paler center was very distinct, suggesting 
very strongly the appearance of spores. This was the first time these 
bacteria were seen, since the cover-glass preparations made from the 
organs of pig No. 105, whence these mice had been inoculated, proved 
entirely negative. The cultures, both solid and liquid, obtained from 
the heart's blood of these mice proved, as might have been expected, 
to be mixtures of several kinds of bacteria. The gelatine invariably 
became liquid. For want of time they were set aside. Two mice, in- 
oculated with a piece of kidney of mouse No, 4, November 12, were 
- quite sick November 14 and killed with chloroform, but no bacteria 
found in the organs of either animal. The two mice inoculated with a 
bit of spleen seemed well about a week after. They were then removed 
from the jar in which they had been placed after inoculation and placed 
in a larger cage with other healthy mice. A few days after one was 
found dead, but owing to want of time was not examined. About fif- 
teen days after the date of inoculation the other was found dead. On 
examination the site of inoculation was healed over. The spleen was 
found enlarged to four or five times its normal size, its colc^ resembling 
that of striped muscle. The surface of the kidney contained a few 
whitish patches. Liver with a tape worm cyst. Lungs slightly con- 
gested. In the kidney numerous oval bacteria were found, precisely 
similar to those found in mouse No. 4 and in the spleen of the deceased 
pigs. In the spleen the bacteria were of the same size, but no pale 
center was noticed. Our attention was now aroused to the long period 
of this disease in mice accompanied by this bacterium, which was char- 
acterized by its elongated, oval form and its pale center when stained 
a few minutes with an aqueous solution of methyl-violet. 

The other pig (No. 106), brought to the station with No. 105, died in 
the night between the 6th and 7th of November. The weather was 
warm and favorable to decomposition. On examining the viscera in 
the morning the lesions were found somewhat different from those of 
pig No. 105. The lungs were apparently intact. In the digestive tract 
a patch of the mucous membrane of the stomach was deeply inflamed, 
presenting an intensely red color. The ileum, though severely inflamed, 
was free from ulcerations. In the large intestine there were three or 
four ulcerated patches about an inch square near the valve. The mu- 
cous membrane in the remainder of the intestine was studded with 
closely-set, blackish, depressed spots, evidently old extravasations, and 
about to become ulcers. In this animal the lesions were not so far ad- 
vanced as in the previous case. 

Cultures in gelatine and liquid media of the spleen and blood from 
the heart remained sterile, with the exception of one colony in the gela- 
tine culture of the spleen. Cover-glass preparations were likewise 
negative. 

We will now return to those animals which had contracted swine 
plague in spite of vaccination. Tho, post mortem appearances of these 
animals (95, 103, 94) have already been given on page 485. In cover- 
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jylass preparations of the spleen of these pigs a peculiar bacterium was 
found in considerable numbers, having the form of an elongated oval, ^ 
chiefly in pairs, never in chains of three or more. When stained in an 
aqueous solution of methyl-violet for one or two minutes, its periphery 
became more deeply stained, giving the center a pale appearance by con- 
trast. In cover-glass preparations of blood from the heart it could not 
be found. This microbe was identical in appearance with that found in 
some of the inoculated mice. 

The gelatine cultures of the spleen from these three animals con- 
tained, in the track of the needle forty-eight hours after inoculation, a 
band of very minute round colonies. A culture from a mesenteric 
gland of pig l^o. 103 exactly reseiiibled these. A culture of blood from 
the heart of pig No. 95 contained but three or four colonies ; that of 
pig Ko. 103 contained a considerable number, while that of pig Ko. 94 
contained a moderate number. The microbes in these animals were 
evidently the same ; they, appeared much larger, however, than those 
seen in cover-glass preparations of the spleen. This matter will be 
referred to later in describing the bacterium itself. 

Two liquid cultures inoculated with blood from the heart of pig 
94 were tested by line cultures and the colonies found identical with 
those obtained from pig No. 105. They contained the oval motile 
bacterium already mentioned. 

It must be borne in mind in considering these three cases, that no 
rouget bacilli were seen in any of the numerous cover-glass preparations 
from the internal organs, more particularly from the spleen, while the 
other microbe, the real bacterium of swine plague, appeared in each 
and was obtained in a condition of purity from each animal. In exam- 
ining the post rnortem notes it will also be noted that they were very 
acute and virulent cases. This is especially tru(i of pig No. 94. In 
none of them was there more than a mere beginning of ulceration in 
the intestinal tract. 

Of the four inoculations with x>ure cultures of the bacterium of swine 
plague to be described farther on, the first did not prove quite satis- 
factory, from the lact that the check-animal died before either of the 
inoculated animals. It will be seen, however, that this need nob neces- 
sarily be considered as militating against our interpretation. The ex- 
periment is briefly as follows: Two animals (109, 113) were inoculated 
November 20 each with 4<^^ of a liquid culture from the blood of pig No. 
94, one-half into each thigh subcutaneously. No. 113 was found dead 
December 21. The autopsj^ showed complete necrosis of the mucous 
membrane of the ctecum and colon for a distance of 2 feet. Beyond 
this the membrane was dotted with isolated ulcers. These ulcers were 
so deep that the »erous membrane been ine inflamed. On each thigh at 
the seat of inoculation a large whitish mass was found over 2»5 inches 
long and .5 inch thick. The spleen of this animal contained but a few 
bacteria. No cultures were nmde, as subsequent inoculation experi- 
ments had already furnished satisfactory results. 

No. 109 lingered until January 7, 188G, when' it was killed. In this 
animal tough tumors were found at the point of inoculation larger than 
a hen's egg. The lungs were more or less affected, but the presence of 
lung- worms leaves the cause of the lesions a matter of doubt. In the 
caecum, however, there were extensive ulcerations, very deep, implicat- 
ing the serous covering and jiroducing iuHammatory adhesions with the 
rectum. The lymphatic glands were enlarged, but pale and tough. 
The spleen contained no bacteria; a liquid culture therefrom remained 
sterile. Both must be considered as chronic cases which had outlived 
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the direct effect of the virus and were suffering from the indirect re- 
sults thereof. The presence of large tumors at the points of inocula- 
tion indicates greater power of resistance on the part of these two ani- 
mals than was shown by animals subsequently inoculated. 

The healthy check-pig (No. 110) penned with' these died December 6 
after four or five days of illness, during which period the feces were at 
times covered with blood. The body was examined December 7. Skin 
not discolored ; the inguinal glands much congested ; surface of spleen 
covered with numerous red punctiform elevations; right heart dis- 
tended with a dark semi solid clot; two or three punctiform extravasa- 
tion^ on the auricular appendages ; lung-worms quite numerous ; lungs 
apparently normal, however; stomach deeply congested in fundus; 
glands of mesentery much swollen, those ot colon dark red ; the mu- 
cosa of large intestine intensely inflamed throughout; no ulceration; 
surface of both kidneys dotted with numerous dark red points; medulla 
very dark. Cover-glass preparations of the spleen contain the oval bac- 
terium in small numbers. A gelatine tube culture of spleen and one of 
blood from the heart contains the same motile bacterium alone. 

From the foregoing description we observe that the check-animal died 
from a very acute attack, and it seems rea.sonable to suppose that it 
caught the' disease from the two inoculated animals, and, being the more 
susceptible, quickly succumbed to the virus. l?he herd from which this ' 
animal was taken did not allow any suspicion as to its soundness con- 
sidering later observations. It is highly probable that the disease ap- 
peared early in the inoculated animals, but owing to its comparative 
mildness remained unnoticed for a time. The cultures from No. 110 
were successful in demonstrating the presence of the oval motile bac- 
terium. Compare with this the negative results of the chronic cases. 

Two mice, inoculated November 10 as above, with a bit of spleen from 
pig No. 94, were found dead December one of them drowned. The 
other had a very large spleen while the kidnoy was quite pale. A cov- 
er-glass preparation each of spleen, kidney, and liver, contained no bac- 
teria. A liquid culture from blood contained the ov-al bacterium, pure, 
however'. November 25 two mice were in'oculated hypodermically with 
about five drops of a liquid culture of the blood of pig No. 94. Novem- 
ber 28 one was found dead. The lungs were very much congested and 
sank in water. No bacteiia discernible in cover- glass preparations of 
spleen, kidneys, and lungs. The second one died December 3; spleen 
enlarged, medulla of kidney very dark, lungs oedematous, reddish. The 
characteristic oval bacterium present in very large numbers in cover- 
glass preparations of spleen, kidney, liver, luugs, and heart's blood. A 
liquid culture from the same found pure when tested on gelatine plates. 

Two pigs (Nos. 9C, 97) were fed November 18 with the intestines of 
No. 94. No. 9G had a temperature of 105|o F. on November 21; diar- 
rhea set in on the following day and continued until death, which oc- 
curred quite unexpectedly on November 24. The post mortem appear- 
ances were in brief as follows: 

Superficial inguinal ghlnds very large, oBdematous. In the abdomen 
a considerable quantity of straw-colored fluid. Vessels of stomach, mes- 
entery, and large intestine very full; glands of mesentery considerably 
enlarged, somewhat reddened. A few punctiform extravasations on 
right auricle. Scattered extravasations under pulmonary pleura. Bron- 
chial and mediastinal glands enlarged and very dark red. Mucous 
membrane of caecum of a dull purplish hue with very thin scattered 
patches of necrosed tissue. At the base of the valve the flask- shaped 
glands diistended with yellowish-white plugs. 
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No. 97 had diarrhea on Il^ovember 25 ; the feces mixed with blood on 
November 27 ; found dead on the following day. In this animal there 
were, in addition to the lesions above described, a diffused reddening of 
the subcutaneous fatty tissue with numerous punctiform extravasations. 
The surface of the spleen was dotted with slightly-raised, blood-red 
points most numerous near the border; liver much enlarged, bordera 
very blunt. On section some acini were much more congested than 
neighboring ones; medulla of kidneys, even the papillae, deeply red- 
dened. Beside the dusky hue of the mucosa of the large intestine, the . 
surface near the rectum was covered with firmly adherent coagula, which, 
on being removed, exposed a dark red surface dotted with darker points. 
The contents of large intestine blackish, as if mingled with blood. 
A deeply congested patch of mucous membrane along greater curva- 
ture of stomach which contained several blood clots. Cover- glass prep- 
arations of spleen and liver of both animals contained the same char- 
acteristic bacterium found in Nos. 94, 95, 103 ; most abundant in the 
spleen ; those of blood were negative as usual. A culture made in a 
tube of gelatine by dipping a platinum wire into the peritoneal exudate 
of No. 96 and then piercing the gelatine with it, remained sterile, al- 
though it was pierced three times. A culture inoculated in the same 
way with blood from the heart contained a moderate number of minute, 
'uniform colonies in each track, while another, inoculated by piercing 
the spleen, contained a large number of colonies in each track. Cult- 
ures in liquid media, two inoculated with blood from the heart, one 
from the spleen, one from the peritoneal fluid, and one from an inguinal 
gland, exhibited the usual features of pure cultures of the bacterium 
on the following day. This was confirmed by finding them all motile, 
and when line cultures were made on gelatine plates of each, all the 
colonies derived therefrom resembled one another, as well as those of 
the previous cases. All cultures prepared from this case therefore were 
pure and alike. 

Cultures in tubes of gelatine of heart's blood and spleen of No. 97 
were equally successful, that of blood containing a moderate number, 
that of spleen a very large number of colonies. Two liquid cultures of 
the blood, one from the spleen and one from an inguinal gland, con- 
tained the same motile bacterium in a pure condition as shown by line 
cultures. 

In these, as in many preceding and subsequent experiments, we take 
pleasure in pointing out the fact that liquid cultures are not to be con- 
demned, for with proper tubes and sufficient care pure cultures are in- 
variably obtained, and as such the contained bacteria are far more ac- 
cessible to study than those buried in the depths of the gelatine. 

A bit of spleen from pig l^o, 96 was put under the sKin of two mice 
November 25. One of them was found dead December 7. Precisely 
the same appearances as in the mouse inoculated with a culture from 
pig No. 94. The spleen was very large. The oval bacterium was found 
abundantly in the spleen, kidney, and liver. The other mouse died on 
December 12. The lesions were the same and the bacteria were abun- 
dant in the spleen. No cultures prepared. 

On December 3, three mice (Nos. 31, 32, and 33) were inoculated hypo- 
dermically with 5 to 10 drops of a liquid culture from the spleen of pig 
No. 97. No. 31 found dead December 8. No marked lesions, excepting 
congestion of lymphatic glands of knee-fold. A liquid culture from the 
heart, when tested by line cultures, was found to consist of the bacteri- 
um injected and another form rapidly liquefying gelatine. 

Nos. 32 and 33 died the same day. In the former the spleen was bat 
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moderately enlarged ; lungs somewhat congested. Bacterium in cov- 
ers of spleen, kidney, liver, and lungs. A liquid culture of blood from 
the heart was found pure. In l^o. 33 the spleen was very large, medulla 
of kidney very dark red. Several highly-congested areas of lungs ; 
bacterium abundant in spleen ; few in kidney, liver, and lungs. A liquid 
culture of blood from the heart found pure as above. 

Two mice (Nos. 29 and 30) received under the skin of the back a bit 
of spleen from pig ^To. 97 on November 28. Both were alive and well 
December 22, when they were killed with chloroform. The spleen of one 
was but slightly enlarged ; that of the other was from three to four 
times its normal size. No bacteria were found in either. 

There was but one rabbit at our disposal at the time of these experi- 
ments. This animal had been at the station for many months. On No- 
vember 27 it was inoculated by a hypodermic injection into each thigh 
of about 1^^ of a liquid culture from the spleen of pig No. 96, found pure. 
It was found dead December 1. On examination the spleen was found 
enlarged, very dark, and friable; substance of liver and kidneys equally 
so. Eight heart filled with a dark clot. Left heart contained a small 
white clot extending into the large vessels. The stomach contained two 
dark clots, each as large as a walnut. In the middle region, along the 
greater curvature, the mucous membrane was intensely reddened and 
dotted with dark spots of extravasated blood, the probable place of the 
hemorrhage. Cover-glass preparations of the spleen contain immense 
numbers of the oval bacterium, the liver less, the kidney still less. 
They were also found in the lungs. Gelatine-tube cultures of the spleen 
and blood from the heart grew precisely as the former cultures. Two 
liquid cultures each of spleen and blood contained the motile bacte- 
rium. Line cultures on gelatine proved each of them pure. This case 
seemed so conclusive that the want of additional rabbits was not felt 
so seriously at the time, although it would have been of great interest 
to determine whether the hemorrhage into the stomach is a constant phe- 
nomenon, siAce it is not infrequent in pigs, while inflammatory affec- 
tions of the mucosa seem to be the rule in acute cases. 

Two pigeons were inoculated December 3 with a liquid culture from 
the spleen of pig No. 97. No. 1 received about under the skin of 
the right shoulder. No. 2 received about J'^® under the same place and 
in addition P« beneath the skin near the keel of the sternum. No. 2 
died within twenty-four hours. There were no lesions perceptible, ex- 
cepting a deeper red of the pectoral muscle at the point of inoculation. 
Cover-glass preparations of spleen, liver, and kidney negative. As 
might have been expected from such a large dose, the bacterium was 
present in the viscera and blood, as determined by pure liquid cultures 
of blood from heart and liver tissue. No. 1 appeared ill on the follow- 
ing day. It remained quiet on its perch, with feathers ruffled; feces 
entirely white until December 8, when blood was passed, mixed with 
mucus. This condition lasted until December 12, when it was found 
dead. There was no somnolence noticed at any time, and symptoms 
pointing to an implication of brain and spinal cord absent. 

On examination, the right pectoral muscle appeared as if the blood 
had been soaked out and the muscle boiled. Its consistence was that 
of boiled flesh. This condition prevailed over the major part of the 
pectoral muscle for a depth of about three-quarters of an inch. Liver 
dark and very soft; spleen and lungs normal in appearance. The large 
intestine for a distance of about 6 inches from cloaca appeared distended 
and covered with yellowish spots about one-eighth of an inch in diam- 
eter. The greater part of the mucous surface was covered with a dark 
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brownish necrosed layer interspersed \\\th yellowish masses. Cover- 
glass preparations of the spleen, liver, aiid liiugs contained large num- 
bers of the oval bacterium ; very few in blood of heart and in kidney. 
Two cultures in tubes of nutritive gelatine, one inoculated with blood 
from the heart, the other from the liver, showed the characteristic growth 
of the bacterium after two days. The colonies were very numerous and 
crowded in the culture from the liver; few and scattered in that from 
the blood. Two tubes of meat infusion peptone inoculated, one from 
the liver the other from the blood, were found pure cultures of this 
motile bacterium when grown on gelatine plates. 

On November 27 two pigs (Nos. Ill, 114) were inoculated by a sub- 
cutaneous injection of a liquid culture made from the spleen of pig No. 
96, and found to consist of only one kiud of microbe, when tested by line 
cultures on gelatine plates. The microbe was motile, grew on gelatine 
like that isolated from previous cases^ and was presumably the microbe 
of swine plague. The culture medium consisted of a sterilized infusion 
of beef with 1 per cent, peptone. About 1.5^^ were injected into each 
thigh. On December 5 the temperature of one of the animals (No, 114) 
was 103|o F. Bowels somewhat loose at first. Appetite good until 
death, which took place between 9 and 12 a. m., December G, about nine 
days after inoculation. 

The examination was made December 7, a temperature below freez- 
ing preventing j90s* mortem changes. The superficial inguinal glands 
were found considerably swollen, the section dotted with red points 
and lines. The spleen was somewhat enlarged and darker than nor- 
mally. The right heart distended with dark, imperfectly coagulated 
blood. On both auricular appendages a number of well-marked extra- 
vasations, some the size of a pin's head; on endocardium of left heart a 
few, not larger than mere points. Lungs oedematous and of a pale red- 
dish hue, especially marked along the edges of the lobes. Bronchial 
glands enlarged, of a dark-red color throughout. The glands at the 
root of .the mesentery and about stomach very large and confluent, of a 
mottled appearance. On section the medulla hyperaemic. On tearing 
apart the coils of the large intestine the glands of the meso colon ap- 
peared as ])urplish red bean-shaped bodies gorged with dark blood. 
Beneath the serous coat of the caecum at its very tip were numerous 
punctiform extravasations. The kidneys were severely inflamed. On 
the surface of both, numerous punctiform extravasations. On section 
the pyramids, including the tips of the papillae, of a dark red color. The 
cortical portion dotted with innumerable dark red points. The lym- 
l)hatic glands in the abdomen itself were of the same purplish color. On 
examining the mucous membrane of the intestinal tract, a large, deeply 
reddened i)atch of mucous membrane was found on the greater curva- 
ture of the stomach. The small intestine seemed intact excepting near 
the ileo-caeeal valve, where the longitudinal folds were of dusky red, 
brought about by aggregations of minute dark-red points. A similar 
. condition prevailed throughout the large intestine, giving the entire 
surface a dark appearance. In many places small, blackish ecchymoses 
indicated hemorrhages on the surfiice. The kidneys in this animal 
seemed to have sufl'ered most severely, next to the large intestine, which 
in all our examination was obviously the seat of the severest lesions. 

Cover-glass preparations of the spleen, kidney, and liver, examined 
immediately, revealed the same microbe which had been introduced into 
the system. 

Cultures in tubes of gelatine from blood of the heart and sx^leen re- 
sembled precisely the pure cultures from previous cases. As usual, the 
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colonies in the culture of the blood were few and scattered ; thosp in 
the spleen culture were innumerable in each needle track. (Plate II, 
Fig. 3.) Two liquid cultures inoculated with blood from the heart and 
one from the spleen were tested as above and found pure, containing 
only the motile bacterium. 

The second pig (No. 112) inoculated with the same culture and in the 
same manner as No. 114 died in the morning of December 12. The 
temperature first rose to 105 on December 8; diarrhea set in on 
December 10. It was found dead on the morning of December 12. The 
lesions closely resembled those of No. 114 with the following dift'er- 
ences : The spleen was much enlarged, gorged with blood, and very 
friable. On one border there were prominent red points, giving it a 
ragged appearance. Numerous ecchymoses beneath the endocardium 
of the left ventricle. On the surface of the lungs numerous dark-red 
spots correspondin g to hepatized lobules. These, about one- fourth of an 
inch in diameter, were found throughout the lung tissue. The kidneys, 
though congested, were not so seriously affected as in No. 114. For 
about 4 inches from the valve the summits of the folds of the mucosa 
of ileum were deei> ^^d, consisting of aggregations of red points. A large 
patch of mucosa in the caecum purplish. The large intestine, in gen- 
eral, congested and covered with dark-red points. No ulceration. The 
enlargement of the lymphatics and inflammation of stomach, as in pre- 
ceding case, but more severe, the mucosa of the greater portion having 
almost a black color, due to extravasation. Cover- glass preparations of 
the spleen contained but few specimens of the bacterium of swine plague. 
One cover-glass preparation, each, of an inguinal gland, hepatized lung, 
blood from heart and liver negative. Two gelatine cultures, as well as 
two liquid , cultures, grew precisely as those of No. 114 and preceding 
cases ; the liquids were found pure cultures of the motile bacterium as 
before. We had thus produced the disease from liquid cultures in two 
pigs and had obtained from each pure cultures of the bacterium which 
had been introduced into the system. After inoculating Nos. 112 and 
114, a third healthy check-pig. No. Ill, was placed in the same pen. 
This animal remained well for two weeks after the death of the second 
animal, when it began to show signs of disease. It died December 31, 
more than a month after being penned with Nos. 112 and 114. The 
autopsy demonstrated swine plague with extensive ulcerations of the 
large intestine and implication of the lymphatic glands, lungs, and 
stomach. No bacteria were found in three cover-glass preparations of 
the spleen. This animal, therefore, remained well until infected by the 
two inoculated ones. It is evident that no check-animal will remain 
ultimately intact, owing to the manner of infection, and hence this must 
not be looked for in experiments with swine plague. 

December 16 two guinea-pigs, female, were inoculated from the second 
liquid culture of the spleen, pig No. 114. No. 1 received i^*^ into each 
thigh. No. 2 into one thigh. Both were sick on the following day, 
crouching together and breathing heavily. No. 1 died December 18, at 
noon, No. 2 some time during the night. 

In both animals there was a considerable enlargement of the thighs, 
inoculated, and of tbe surrounding parts. This was especially notice- 
able in No. 2 when the inoculated side was compared with the other. 
There was also a bluish discoloration of the skiji extending to the vulva 
and to the mammce. In both a sero-sanguineous effusion extended from 
the place of inoculation in the subcutaneous tissue as far as the thorax. 
The muscles of the thigh were infiltrated with blood. The vessels of 
the skin were greatly distended, forming a deep-red, arborescent net- 



496 REPORT OF THE COMMISSIONER OF AGRICULTURE. 

work. Tho skin itself, as well as the fatty tissue, was discolored by ex- 
travasations ; the abdominal wall was penetrated by blood extravasa- 
tions, especially marked on the serous surface. In Ko. 1 this condition 
prevailed on both sides of the body. A coil of intestine lay in contact 
with the abdominal wall, which was covered with extravasations ; the 
vessels of the mesentery of this coil appeared like broad streaks of blood. 
The bacteria had, without doubt, penetrated the abdominal wall and 
invaded the vessels of the contiguous mesentery. In No. 2 only that 
side of the body which received the injection was affected. The lym- 
phatic gland of the opposite groin was already invaded, however, as 
shown by a deep red color of the gland and a paler red of the surround- 
ing layer. A few vessels were found on the same side with spindle- 
shaped enlargements. In both animals the lungs were distended and 
on section much reddened. Eight heart distended with a dark clot ; 
coronary vessels very full. 

In cover-glass preparations of No. 1 the bacteria were found very 
abundant in the subcutaneous effusion and in the kidney, less abun- 
dant in liver and spleen. In No. 2 they were found in large numbers in 
the effusion and in the spleen ; they were moderately abundant in the 
liver, kidney, and lungs. 

From the above it would seem that guinea-pigs are highly suscepti- 
ble to the virus of swine plague, though quite insusceptible to that of 
rouget, as shown by foreign investigations. A very small amount of 
the virus might have shifted the disease to the internal organs and 
produced less extensive lesions near the point of inoculation. The di- 
lation and rupture of blood vessels seem to point to a rapid multiplica- 
tion of the bacteria within them. 

The lesions may possibly suggest the presence of malignant c&dema 
to which guinea-pigs are very susceptible. The absence of the bacilli 
of this disease, however, and the enormous numbers of the bacteria of 
swine plague present in the subcutaneous effusion effectively contradict 
this supposition. 

The cultures made from these two animals were all successful. One 
in a tube of gelatine from the blood of the heart. and liver of No. 1 
showed the minute colonies in the needle track in two days. They were 
exceedingly numerous in the liver, few in the blood. Three cultures in 
liquid media from the spleen, liver, and blood respectively were tested 
on gelatine plates and found to contain the motile bacterium inocu- 
lated. From guinea-pig No. 2 gelatine cultures from the kidney and 
liver, respectively, and liquid cultures from the liver and blood of the 
heart were tested as above and found pure. 

Three mice were inoculated at the same time with the same culture. 
No. 34, quite small, received two drops ; No. 35, four drops ; No. 36, 
six drops ; No. 34 was dead the next day. No. 36 died December 22 ; 
spleen very large, containing the introduced bacterium in large quanti- 
ties. No. 35 active December 28; this one had been inoculated with 
some tissues from swine plague about six weeks previous. 

On the following day, December 17, two fowls, Nos. 16 and 17, were 
inoculated from the same culture. Each received 1*^°, one-half on each 
side of the keel of the sternum subcutaneously. Both were well on De- 
cember 26. When killed on that day, the site of inoculation on the in- 
ner surface of the skin was deeply reddened by an injection of the smaller 
vessels. On the surface of the pectoral muscle, the injection was not so 
intense. In one case the surface of the muscle was dotted with puncti- 
form ecchymoses. The deeper portions of the muscle were not affected. 
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The reaction in the birds was quite severe and suggests the local mul- 
tiplication of the injected bacteria to a considerable extent. 

Two pigeons (Nos. 3, 4), were inoculated December 10, with a culture 
about forty-eight hours old, in beef infusion peptone, from the spleen of 
pig No. 114. No. 3 received ^"^^ subcutaneously near the keel of the 
sternum. No. 4 received in the same place and an equal quantity 
near the right shoulder. No. 3 showed no signs of illness for three 
weeks after. No. 4 became ill within a day after inoculation. Its 
feathers became ruffled and it remained very quiet. It seemed to have 
recovered December 23, when it was killed for examination. At the 
site of both inoculations large sequestra, about long and 1*^°^ thick, 
were found imbedded in the pectoral muscle, consisting of necrosed 
muscular tissue. They were grayish and separated from the living tis- 
sue by a tough, whitish membrane. Both were readily removed. 

In this experiment both birds resisted successfully, the one receiving 
the larger dose being made sick for a time. 

Two additional pigeons (Nos. 5, 6) were inoculated December 21 with 
a liquid culture about nine days old from the spleen of pig No. 112. No. 
5 received 1^% one-half being injected subcutaneously on each side of 
the keel of the sternum. No. 6 receive^! one-half of this dose in the same 
manner. No. 5 was found dead next morning. Cover-glass prepara- 
tions of the spleen and liver contained no bacteria, the time being too 
brief for their abundant multiplication in the various viscera. No. 6 be- 
came slightly sick the next day. On December 27 its feathers were very 
much ruffled, and its head drawn in. The bird was killed with chloro- 
form December 28. When the feathers were removed the crop was found 
entirely empty, the animal quite emaciated. There was a large tumor 
on each side of the sternum at the place of inoculation, and confluent 
over its anterior portion. Beneath the skin each appeared as a triangu- 
lar yellowish- white elevated area about 2^"^ square ; on section it ex- 
tended from l*'^' to 2<5°^ into the pectoral muscle. This mass of muscular 
tissue appeared as if boiled, resembling that of pigeon No. 1 exactly. 
Of the viscera, the liver and kidneys were gorged with blood, especially 
the latter. The lower portion of the intestinal canal, examined with a 
lens, was found injected and dotted with numerous dark red points. It 
is very probable that if the animal had been allowed to live the intes- 
tine would have presented the same appearance as that of pigeon No. 1. 
Cover-glass preparations of the internal organs were in general nega- 
tive, as far as regards the active multiplication of the organism. Liquid 
cultures of the liver, kidney, and blood from the heart, when tested on 
plates of gelatine, contained the motile bacterium of swine plague. 
Cultures from the changed pectoral muscle were equally successful. 
The culture from the liver contained in addition a microbe having on 
gelatine a very active surface growth, contrasting markedly with the 
growth from the three remaining cultures which were pure. In this 
animal, the local reaction, which was very severe, evidently acted as a 
•barrier to the invasion of the microbes. There were too few in the in- 
ternal organs to be detected in cover-glass preparations, while the cult- 
ure test proved adequate to demonstrate their presence. 

On December 5 two pigs (Nos. 121, 140) were inoculated with a pure 
liquid culture, about seven days old, from a superficial inguinal gland 
of pig No. 97, each receiving about 3J^® of the culture liquid. On De- 
cember 10 the temperature of No. 121 rose to 107 F. It was found 
dead quite unexpectedly oh the morning of December 12, having eaten 
heartily the evening previous. To summarize briefly the ;post mortem 
^ 32 AG— '85 
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appearances : The lymphatics of thorax and abdomen were much swol- 
len and congested in both cortical and medullary regions ; ecchymoses 
on auricles of heart 5 lungs somewhat congested with numerous small 
foci of a dark hepatization. Lung worms present. Both kidneys re- 
sembled those of No. 114, the cortical portion enlarged, congested, and 
on section dotted with closely-set deep-red points 5 papillae pale. Spleen 
swollen, filled with blood, friable. Along greater curvature of stomach 
a small portion of the mucosa was covered with small extravasations. 
The small and large intestines contained a chocolate-colored semi-liquid 
mass evidently blood. On the valve a clot was firmly attached, but on 
removal the mucosa was pale, no extravasation or ulceration present. 

In this case the kidneys and lungs seemed to have suffered most, if 
we exclude the lymphatic system. 

Cover-glass preparations of the spleen showed the oval bacterium in 
large numbers. In two liquid cultures of the spleen the motile bacte- 
rium only was present. A gelatine culture of the spleen showed in each 
needle track the innumerable minute colonies of the same bacterium. 

Ko. 140 had a temperature of 107jo F. December 10. Eyes inflamed. 
It died December 18 quite unexpectedly, after having improved slightly 
a few days previous. The autopsy revealed a very severe case of swine 
plague. It differed from the preceding case in the presence of extensive 
ulcers of the large intestine, accompanied by similar ulceration of the 
ileum for about 2 feet from the ileo-csecal valve. The lungs were con- 
gested and hepatized anteriorly. The kidneys and lymphatic glands, 
generally, were also involved. Cover- glass preparations of the spleen 
contained the characteristic bacterium. A gelatine tube culture from 
the same organ gave the characteristic minute colonies in large num- 
bers. The check-pig (No, 122) placed with this pair on the day of in- 
oculation died on the same day with No. 140. It had probably been in- 
fected by No. 121, as it had succumbed very suddenly, and the autopsy 
revealed a very acute case of swine plague of the hemorrhagic type. 
Lungs, intestines, and lymphatic glands were severely diseased; ulcers 
had not yet formed. The spleen contained the oval bacterium in abun- 
dance, as shown by cover-glass preparations and a culture in gelatine. 

With the same culture which had been injected into pigs Nos. 121 
and 140, two fowls were inoculated on the same day, December 5. Each 
received of the culture liquid beneath the skin on each side of the 
keel of the sternum. Both fowls remained under observation for two 
weeks without revealing any symptoms of disease. 

On November 28 two pigs, Nos. 98 and 99, were fed with the intestines 
of No. 97. No. 98 had been at the station nearly six weeks apparently 
well. The temperature, at the time of feeding, 102 Jo, rose to 107g<? F. 
November 30, but fell to 104jo December 3. December 5 the animal 
began to fail very rapidly, and died during the night. On examina- 
tion no discoloration of the skin ; superficial inguinal glands enlarged, 
slightly congested. A moderate quantity of straw-colored serum in ab- 
dominal cavity. A few punctiform, bright red elevations on spleen.* 
Sierum in pericardial cavity ; a few iDunctiform and patchy extravasa- 
tions on each auricular appendage 5 right heart distended with dark, 
partially coagulated blood. Bronchial and mediastinal glands very 
dark red throughout ; luog worms in both lungs. On the greater curva- 
ture of the stomach, a large patch of the mucous membrane of a bright- 
red color; glands of mesentery very much swollen, of a mottled red and 
pale color, both on surface and on section. About 12 inches from the 
ileo csecal valve, the serosa of several coils of the small intestine dotted 
with bright red points 5 the mucosa of the corresponding coils reddened 
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in patches. The glands between the coils of the large intestine of a 
dark purplish-red. The caecum and neighboring portion of large intes- 
tine closely studded with superficial ulcerations of varying size, some 
yellowish, others with a jet-black center surrounded by a yellowish bor- 
der. This center i^robably represents the remains of the blood extrava- 
sations leading to the ulceration. In cover-glass preparations of the 
spleen and liver^ the same oval bacterium was present in moderate num- 
bers. In a gelatine tube culture each of blood from the heart and of 
the spleen, the characteristic colonies appeared very numerous in the 
spleen and moderately so in the bJood. Liquid cultures from the same 
sources were found to contain the motile bacterium only and to have 
the characteristic growth on gelatine. 

In case of No. 99 the temperature likewise rose to 107^o F., on i^ovem- 
ber 30. It died on December 7. The lesions resembled those of No. 98, 
with the following exceptions : In the left side of the abdominal cavity 
a large clot of blood was found beneath the peritoneum, extending from 
near the diaphragm into the pelvis and representing probably 300°*^ ot 
blood. The left kidney was entirely imbedded in it. The place of rupt- 
ure could not be found, owing to the firmness of the clot. Both kidneys 
pale. Glands of the intestinal tract prominent, but very pale. In the 
stomach the food there present was encased in a dark coagulum. The 
hemorrhage probably came from the base of the folds at the fundus, 
where the mucosa was very dark red. In the caecum and large intes- 
tine the mucous membrane was studded with jet-black pigment-patches 
collected into lines and groups. The valve was covered with these ec- 
chymoses showing signs of ulceration. This condition pre vailed through- 
out the large intestine; the rectum seemed intact. Echinorhynchi in 
small intestine. The oval bacterium found on cover-glass preparations 
of the spleen in moderate quantity. Two cultures in tubes containing 
gelatine were prepared, one from blood taken from the heart, the other 
from the spleen. In forty-eight hours a small number of whitish points 
were present in the blood culture. In that of the spleeu, however, each 
needle-track contained a large number of these minute colonies. In ad- 
dition to these there were in all five colonies distinguished from the rest 
by their large size. Two cultures in meat infusion peptone inoculated 
with blood from the heart, when tested on gelatine plates, were found 
pure. A liquid culture from the spleen gave different results. The line 
on the gelatine plate, along which the bacteria had been sown, was visi- 
ble as a white line in twenty-four hours, while the colonies of the bac- 
terium of swine plague do not appear within forty-eight hours after 
sowing. The surface growth especially was quite vigorous, enlarging 
within three to four days into an irregular whitish band. The microbe 
resembled that of swine plague, but was larger and stained more deeply. 
The liquid culture itself, when re-examined, was covered by a brittle 
membrane. The tube culture in gelatine demonstrated that the strange 
microbe was present in very small numbers in the spleen itself. This 
iUustrates very clearly how one method of culture acts asa check on the 
other, and how each contributes something to the determination of the 
truth. The presence of another organism in the spleen need not be very 
surprising when we consider the severe hemorrhage mentioned above. 

Two pigs, Kos. 107 and 108, were allowed to feed December 9 upon the 
stomach and intestines of No. 99. No. 107, after showing symptoms for 
about a week, was found dead December 18. No. 108 lingered until 
December 21, when it was found dead. In No. 107 there were a few 
ulcers in the caecum and a large area of Inflammation in the stomach. 
The lymphatics in general were swollen and gorged with blood. Ex- 
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travasation on auricles of heart. The autopsy of ^o. 108 revealed a more 
extensive ulceration and inflammation of the large intestine. The le- 
sions elsewhere were similar to those of No. 107. In the spleen of both 
animals the characteristic bacterium was found. No cultures made. 

In the evening of December 5, two pigs, Nos. 120 and 145, were fed with 
four liquid cultures of the bacterium of swine plague and next morning 
with five additional cultures, each culture being equivalent to 10^^. 
These had all been tested on gelatine plates and found pure cultures of 
the same microbe. The source of these cultures were pigs Nos. 96 and 
97, the rabbit and mice inoculated therefrom. The cultures were mixed 
with dry feed and were in this way readily consumed. December 10, 
No. 145 was somewhat dull, and had slight diarrhea, continuing until 
death, which occurred rather suddenly between 5 and 6 p. m» December 
12, as it had eaten heartily in the morning. It was examined early the 
next day. No distinct discoloration of the skin superficial inguinal 
glands tumefied and slightly reddened. In the abominal cavity, the 
peritoneum covering the intestines was faintly reddened, the vessels of 
the omentum distended and bright red. A small quantity of straw- 
colored serum present. The surface of the liver was covered with bluish- 
gray patches. The medulla of kidney, including tips of papillae, very 
dark red 5 spleen dark, slightly enlarged ; vessels of surface of heart 
very much distended. 

In the stomach the mucous membrane of the fundus was, as usual, of 
a very dark-red color. The severest lesions, however, and such as we 
had not seen before, were found in the ileum and large intestine. For 
about 3 feet from the valve the entire mucosa of the ileum was necrosed, 
stained yellowish, and could be scraped off with the scalpel. The caecum 
appeared as if macerated ; the mucous membrane came away in toto. In 
the lower part of the large intestine, the complete necrosis was gradually 
replaced by a dark-red membrane dotted with yellowish ulcers about one- 
fourth inch in diameter and not more than half an inch apart. Finally, 
in the rectum ulceration was absent. The affected intestine was so much 
thickened that it failed to collapse when cut open and contents removed. 
In this case the local effect of the ingested bacteria had been tremendous, 
overshadowing the lesions of the remaining viscera. Even the lym- 
phatic glands, almost invariably and severely diseased in the preced- 
ing cases were but moderately inflamed 5 those of the mesentery, how- 
ever, were very much enlarged. The other animal. No. 120, died one 
day later. The temperature was but slightly elevated until December 
12, when it reached 108° F. Great debility supervened until death, De- 
cember 14. In this animal superficial inguinal glands were found en- 
larged, the cortical portion gorged with blood. Sx)leen enlarged, dark, 
friable. A few ecchymoses on endocardium and epicardium. Isolated 
lobules of the lungs dark red, hepatized, showing here and there ex- 
travasations under the pleura. Both kidneys much swollen, surface 
dark red, numerous extravasations under the capsule. On section the 
cortical portion dotted with closely-set dark points, medullary portion 
also congested. Lymphatic glands of mesentery very large, those of 
meso-colon gorged with dark blood. The mucosa around the pylorus 
and on its valve colored deep purple, the inflammation extending for 
some distance into the duodenum. The mucosa of the small intestine 
(containing a few specimens of ascaris) was not diseased except near 
the ileo-caecal valve, where a small area was covered with punctiform 
extravasations. The caecum and upper third of the large intestine were 
the seat of extensive ulceration. The yellowish, superficial ulcers were 
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very numerous, leaving but little of the deeply congested, pnrplisli 
membrane exposed to view. 

la this animal the effect of the bacteria was far less corrosive, but 
the inflammation of the kidneys and lymphatic glands more severe. On 
cover-glass preparations of the spleen of both of these animals, the 
c haracteristic bacterium was found, far more abundant in the latter case, 
however. In these cases, therefore, the feeding of pure cultures was 
sufficient to bring about a most severe type of the disease. A gelatine 
tube culture, each of blood from the heart and from the spleen from 
both animals, proved pure. Likewise four liquid cultures from the same 
sources; each contained the motile bacterium only; all grew alike on 
plates, the colonies identical with those of preceding cultures. 

On December 19 two pig^ (Kos. 76, 118) were fad with about 30«« each 
of various pure liquid cultures from six to ten days eld. Five of them 
were from the spleen of pigs, one from a mouse. For a few days after 
December 23 the bowels of No. 118 were loose and the animal was dull 
and off its feed ; thence it continued to improve. It was killed Jan- 
uary 7 when apparently well. The only evidences cf disease were a 
moderate enlargement of lymphatics of abdomen, which contained a con- 
siderable quantity of straw-colored serum. In the lungs, which were 
in general of normal consistency and color, there were numerous puncti- 
form foci, of a dark red color. The caecum and colon contained no ecchy- 
mosos or ulcers ; membrane pale. The walls, however, were much thick- 
ened, so that they scarcely collapsed when cut open and emptied. This 
feature recalled the condition of the colon in No. 145, which had been 
fed with cultures and in which the great thickening was accompanied 
by complete superficial necrosis. Spleen evidently free from bacteria, 
as shown by one culture and cover-glass preparations. It is highly 
probable that the thickening of the intestine was due to the ingested 
cultures, and that the animal was quite insusceptible. 

No. 76, an old animal which had failed to take the disease before when 
exposed to it, remained unaffected after the feeding. 

Quite different from most of the cases described was that of No. 89, 
exposed November 5 to the disease with those vaccinated with Pasteur's 
attenuated virus. It presented no very marked symptoms of disease, 
excepting a slight elevation of temperature. November 23 both eyes 
became inflamed; it moved about with difficulty, and on December 5 it 
was evidently dying, so that it was thought best to kill it, which was 
accomplished by a blow on the head. The skin of the abdomen was 
covered with brownish, papery scales, which came away readily, expos- 
ing a perfectly clean, white skin. The superficial inguinal glands were 
very large, pale, and infiltrated with much serum. Spleen dotted with 
a few red points. Liver pale; on its surface, small, yellowish patches 
here and there. They cut like cartilage and formed the walls of small 
cysts, containing a soft, brownish pulp. Small portions of the lungs 
converted into a dull red, hepatized tissue, probably due to the pres- 
ence of numerous lung-worms. Heart normal. Lymphatic glands of 
mesentery and meso colon very large, but pale and tough. Stomach 
and small intestine apparently normal. About one-half of the large in- 
testine, including the caecum, was studded with yellowish ulcers, closely 
resembling those depicted on Plate I. 

This case corresponded closely with those which had come under our 
observation for more than a year past. All inflammatory processes 
had apparently subsided, leaving nothing but the extensive intestinal 
ulcerations as witnesses of the former presence of the disease. Even 
the mucous membrane surrounding the ulcers was pale, so that any one 
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nnacquainted with the lesions of acute, fatal cases might infer that the 
disease in general was a purely local one, attacking the mucous mem- 
brane at the place of ulceration. It is highly probable also that in 
such cases the pathogenic microbe has been eliminated, or has given 
way to other sceptic microbes, which, gaining admission through the 
intestinal ulcers, may live, if not multiply, in the body. The spleen 
which furnished us quite invariably with pure cultures from the acute 
cases described above,, and which, according to cover-glass preparations 
and gelatine cultures, contained the bacterium in abundance, failed 
in this case. Two liquid cultures, inoculated with a platinum wire, 
plunged into the parenchyma, remained sterile. A third tube, into 
which a small piece of the spleen tissue had been dropped, likewise re- 
mained clear. It is evident that if even a wingle germ had been pres- 
ent, one of the tubes would have been clouded. It is needless to add 
that cover-glass preparations of spleen tissue were equally negative. 
Three mice, inoculated with a bit of the same organ, were active three 
weeks later. 

Among those cases in which swine plague was definitely made out on 
post mortem examination may be mentioned ^^"o. 88, which was exposed 
to the disease with Ko. 89, November 5, and died November 16. Cover- 
glass preparations of the spleen revealed the presence of numerous mi- 
crobes, slightly longer than the bacterium of swine plague and without 
the lignt center. Cultures in gelatine from the spleen and heart's blood 
grew more rapidly than pure cultures, the surface growth being espe- 
cially vigorous. Liquid cultures from the blood, when tested by line 
cultures, showed the characteristic growth of the bacterium of swine 
plague; but there were, in addition to these, a few smaller colonies 
growing like them, so few in number, however, that they were regarded 
as retarded colonies of the same microbe, their small size excluding a 
microscopic determination. 

On November 27 a mouse, which had been inoculated with a bit of 
spleen from this pig November 16, was found dead. It had been slightly 
ill since the inoculation. The eyes were closed ; the amount of secre- 
tion very slight. The glands of the groin enlarged^ serously infiltrated. 
The acini of the liver were pale and bloodless, its substance very soft. 
Spleen enormously enlarged, reddish, mottled. Kidney showed some 
whitish patches, half as large as a pin!s head 5 on section the medul- 
lary portion was deeply congested and well marked off from the paler, 
cortical portion. Both liver and spleen very soft and friable. Lungs 
cedematous, but float in water. They presented on the surface impres- 
sions of the ribs and very minute interlacing, red lines, as of injected 
vessels. Cover-glass preparations of the spleen, liver, kidneys, lungs, 
and blood from the heart all contained the oval bacterium of swine 
plague in profusion, the paler center well marked in all preparations. 
The culture in gelatine from the spleen ijresented innumerable minute 
colonies in the track of the platinum wire. The liquid cultures from 
the spleen and heart's blood both contained an oval, motile bacterium. 
The cultures were opalescent, without surface membrane. Both found 
pure when tested by line cultures on gelatine. 

On December 2 another mouse, which had been inoculated with the 
one just described, and kept in the same jar, was killed with chloroform. 
The organs presented the same appearance as the one just described, 
the spleen also of enormous size. Strange to say, no bacteria were found 
in any of the internal organs, but a liquid culture of the blood con- 
tained the motile bacterium and was pure, as determined by line cult- 
ures. This animal had been inoculated sixteen days before. The bac- 
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teriura of swine plague, not obtained pure from the pig, was thus isolated 
by passing through mice. 

In another case, ^o. 100, in which the mucous membrane of the 
caecum was a single mass of necrosed tissue and most of the other 
lesions found in swine plague were present, cover-glass preparations 
of the spleen, blood, and a few lymphatic glands were negative. One 
liquid culture of the blood and two of the spleen remained sterile. A 
platinum wire, dipi)ed into the blood and spleen substance, was drawn 
through layers of gelatine on plates. Not a single colony appeared. 
The animal penned with the former, No. 101, also died of swine plague, 
as shown on post mortem examination, but complicated with a localized 
peritonitis in the region of the liver. The liquid cultures from the 
peritoneal effusion and blood grew more vigorously than swine plague 
bacteria, and on gelatine the colonies remained very small. In several 
later attempts at plate cultures, they entirely failed to grow. The 
microbe resembled that of swine plague. In both pigs (Nos. 100 and 
101) the common bile-duct was completely occluded and greatly dis- 
tended by about ten ascarides, extending from the duodenum into the 
smaller bile-ducts. This may account for the peritonitis found in No. 
101. The fact that it is difftcult to demonstrate the presence of the bac- 
terium of swine plague in chronic cases which have lasted more than 
three weeks, and in which the ulcerations in the large intestine are 
already far advanced (Plate I) cannot be emphasized too much. In 
those cases in which the disease leads to a sudden fatal termination, the 
bacterium, as a rule, is found abundantly in the spleen. Ignorance of 
these facts has no doubt led to previous erroneous deductions in investi- 
gations on the etiology of this disease. Chronic swine-plague must 
henceforth be looked upon as an after stage, independent of the disease 
itself, and caused by intestinal lesions, the indirect result of the growth of 
the bacterium in the blood vessels of the mucous and submucous tissue. 
The bacterium has already disappeared from the stage and makes way 
frequently for other either harmless or septic microbes, which gain en- 
trance through the ulcerated membrane and are found in the blood and 
serous exudates. An epidemic of swine plague, which broke out among 
a herd of pigs destined for experimental purposes, illustrates the gen- 
eral statement above very well. This epidemic which, most fortunately, 
appeared after the experiments recorded in the preceding pages had 
been completed, and cast no doubt on the results obtained, was very 
severe and showed the great mortality in herds in which the disease 
has gained a foothold. The disease was, without doubt, introduced 
with the herd, and the lesions found on post mortem all pointed to chronic 
cases of three or four weeks standing. Of twenty-five animals exposed 
to the disease only two remained well. All the diseased animals died in 
periods varying from two to four weeks after exposure. Each case was 
carefully examined and cover-glass preparations made from the spleen 
of every anminal. Out of fifteen animals only two had a few bacteria 
in the spleen. Of but three of these liquid cultures were made, for 
want of time. These three remained sterile. This is very significant 
when we compare with these latter results those obtained from acute 
cases. It goes far to prove that the majority of the animals affected 
with swine plague die from the sequelae of the disease, and but few from 
the direct effect of the microbes multiplying in the blood vessels of the 
internal organs. 

It is hardly necessary to recall once more the important fact that in 
all these cases no bacillus resembling that found in Pasteur^s vaccine, 
and proved to be the cause of rouget on the continent of Europe, ever 
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appeared to ns in cover-glass preparations or in cultures. In his first 
communication on rouget, Pasteur speaks of the microbe as fatal to rab- 
bits and sheep, but not to fowls. Having satisfied ourselves that it 
killed rabbits, but had no effect on fowls, two lambs were inoculated 
December 31 in each thigh, iTo. 1 with 2<^<^, No. 2 with 1*=^, of a liquid 
culture from the spleen of pig Ko. 112, now nineteen days old. On Jan- 
uary 3 the temperature of No. 1 had risen to 106 F. In both there was 
considerable stiffness in the hind limbs, no desire for food. No. 2 was 
killed January 13, after having almost recovered. At the places of in- 
oculation small abscesses had formed. The neighboring lymphatics 
were enlarged. The viscera seemed intact, excepting the spleen, which 
was dotted with numerous small red patches resembling extravasations. 
A bit of tissue therefrom contained no bacteria. 

The other lamb was also nearly recovered. On each thigh two small 
abscesses had formed. 

A calf was inoculated hypodermically at the same time with 4^° of the 
third liquid culture from the spleen of pig No. 114. Its temperature 
rose from 103° to 106^ F., which it reached January 2, when a swelling was 
perceptible in front of the shoulder where the injection had been made. 
The temperature slowly fell afterward. The animal was killed for an- 
other purpose January 13. The swelling, as large as a hen's egg, was 
found to implicate the muscular tissue into which the needle no doubt 
had penetrated. When incised, an irregular cavity was found within 
the muscular tissue lined with a soft pnltaceous mass, arising from ne- 
crosis of the muscle substance. A superficial lymphatic gland near by 
was considerably enlarged. 

THE BACTERIUM OF SWINE PLAGUE. ' 

In at lea^t twenty-five cases of undoubted swine plague, bits of spleen 
tissue, when spread out in a thin layer on a cover- glass, dried and stained 
in some aniline color, were found to contain the same microbe in greater 
or less abundance* (Plate II, Fig. 1). When stained for from one to two 
minutes in an aqueous solution of methyl-violet t and examined with a 
Zeiss y^g^ homog., they appear as elongated ovals, chiefly in pairs. The 
greater number present a center paler than the periphery. This may be 
due to a greater density or staining capacity of the peripheral portion. 
The darker portion is not localized at two extremities as in the bacteria 
of septicaemia in rabbits, but is of uniform width around the entire cir- 
cumference of the oval. The length of an oval in balsam preparations 
is about 1.2 to 1.5 micromillimeter ; its width, .6 micromillimeter. Oc- 

* During the past year much time and labor were spent in examining sections made 
from intestinal ulcers, enlarged lymphatics, and hepatized lung tissue. The ulcers 
contained, as might have been expected, various forms of organisms. Even in the 
deeper portions away from the necrosed regions.uo two ulcers were alike as regards 
the bacteria found therein. Sometimes micrococci would be found in abundance in 
the inflammatory infiltration. At other times long, slender filaments would fiU up the 
adjacent blood vessels and extend into the healthy area. Ova from the trichocephalus 
were quite constantly found in the base of the ulcer; some were imbedded among the 
cellular elements nea^ the edge of the ulcer. Sections of enlarged lymphatic glands 
showed an engorgement of the lymph sinuses with blood corpuscles. Bacteria were 
absent. Sections of lung-tissue were equally negative or contradictory. As the ma- 
terial examined came from chronic cases the result need not be very surprising after 
what has been stated concerning the presence of the bacterium of swine plague in the 
spleen in acute and chronic cases. It is our intention to subject the material ob- 
tained from acute cases to a thorough microscopic examination from which better re- 
sults may be expected. 

t The bacterium from liquid cultures when stained with aniline water, methyl- vio- 
let, and deoolorized with iodine according to Gram does not retain the stain weU. 
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casionally forms arc observed longer than this (1.8 micromillimeter) 
and somewhat more slender ; in these also there is a noticeable differ- 
ence between the central and the peripheral portions in the intensity of 
the stain. (This difference is not an optical effect, for it is only seen after 
the bacteria have been stained and are examined without a diaphragm. 
It is well known that large pencils of light efface details of structure and 
bring out those depending on differences in the intensity of the color.) 

In liquid media the bacterium is motile ; its movements recall those 
of hacteriinn termo. When moving to and fro the pairs of bacteria are 
apt to revolve about the point of division in such a way that each indi- 
vidual describes the surface of a cone. That it is not bacterium termo is 
proved by the fact that it does not liquefy gelatine and that not the 
slightest putrefactive odor is emitted from any culture containing it. 

The bacterium under cultivation shares, with many other bacteria, 
the property of varying slightly in form in different media, and at dif- 
ferent periods in the same medium. Cultivated in meat infusion with 
1 per cent, peptone for forty-eight hours, the average size of a bacterium 
was .9 micromillimeter in length, and .4 to .5 micromillimeter in width. 

In meat infusion peptone gelatine they are larger than in cover-glass 
preparations from the spleen. Occasionally a very long filament may 
be seen lying amongst the ovals and short rods. These vary from .8 
micromillimeter to 1.8 micromillemeter in length, and are about .7 micro- 
millimeter broad in cultures forty-eight hours old. 

The value of dimensions must not be overestimated. They are at 
best somewhat variable. The size of a microbe which is constantly 
undergoing division must vary with the activity of multiplication, 
which in turn depends on the amount of nutritive material at hand. 
Hence in a rich medium, at an early period of growth, microbes mul- 
tiply faster, and the forms are relatively smaller than in less nutritive 
media, or in such in which the food material is nearly exhausted. This 
at least agrees with our own observations. In cultures of the swine 
plague bacterium in chicken broth, probably the poorest of meat ex- 
tracts, slender filaments of considerable length were frequently observed. 
The culture was suspected of being impure, but when tested on plates 
no difference among the colonies could be observed. Moreover, these 
forms had an abnormal appearance never seen in vigorously growing 
bacilli. They often bore dilations and constrictions, and their extremi- 
ties were poorly defined. They were also characterized by very slug- 
gish movements. 

In all cultures we have determined the purity of cultures not by one 
but by several characters. The most important of these are: (1) The 
slow growth and absence of liquefaction in nutritive gelatine ; (2) the 
appearance of the colonies of the bacterium on gelatine plates ; (3) its 
form and motility in liquid media. 

In neutralized liquids, such as extracts or infusions of beef with or 
without peptone, the bacterium multiplies very rapidly, so that tubes, 
inoculated with a minimum quantity of blood, &c., containing it, are 
invariably turbid on the following day. This turbidity is greatest in 
liquids rich in nutritive matter, such as those containing peptone. In 
simple meat extracts the liquid remains merely opalescent. On shaking 
the tube a considerable flaky deposit is seen in a few days after inocu- 
lation. There is at no time a distinct membrane observable on the sur- 
face of the liquid, although, when tubes remain very quiet for a time, a 
narrow whitish ring is apt to be deposited on the glass at the surface 
of the liquid. This band, consisting solely of bacteria, is sometimes en- 
tire, sometimes limited to a small portion of the circumference of the 
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tube. It is densest in neutralized meat infusion to which 1 per cent, of 
peptone has been added, and appears in the form of whitish downy 
masses ^vhich are readily shaken down into the liquid. On the surface 
no confluent membrane forms, but occasionally a small patch, resem- 
bling the band just described, is seen floating on the surface of the liquid. 
This band cannot be horaologized with the membrane formed by other 
bacteria, such as that of haciliua subtilis, since it is not constantly present 
and forms only after several days or a week. It must be looked upon 
merely as a deposit of the bacteria similar to that formed on the bottom 
of the tube at the same time.* At the end of two or three weeks the 
sediment, consisting entirely of very short rods or ovals, does not stain 
well. Only a narrow line of color indicates the outlines of the individ- 
ual microbes. It might be claimed with Klein that these are spore- 
bearing forms. This, however, has not been confirmed. On the other 
hand, our experiments on the thermal death point, given below, oppose 
this view. 

When sown on gelatine plates, either scattered or in lines, the colo- 
nies may be detected with a low power after forty-eight hours. They 
are nearly spherical, with pale disk and sharply- defined margin. In an- 
other day they are visible to the naked eye as mere points. Examined 
with a 1-inch objective they appear irregularly oval, egg-shaped, or 
spherical. The margin is a well-defined dark line, the disk brownish in 
color with transmitted light (Plate II, Fig. 2 a). When growing on the 
surface, the colonies appear as patches somewhat refrangent (Plate II, 
Fig. 2 &). The center being elevated, the whole forms a very flat, irreg- 
ular cone. The border of the colony is irregular, very thin, and pale. 

While examining liquid cultures by sowing them in lines on gelatine 
plates, we observed in every line a few very faint, cloudlike bodies, 
which were evidently situated near the lower surface of the gelatine, or 
between it and the glass. These colonies (Plate II, Fig. 2, c, c', c") were 
much larger than the spherical forms^ the center slightly opaque and 
margins gradually vanishing. We at first suspected the presence of 
another microbe, but how could two microbes be present in a liquid cult- 
ure in the proportion of 1 to 100 or more? When examined microscop- 
ically they resembled the bacterium which was in the majority. Yet 
this method was not satisfactory, since it was difficult to get access to 
the deeply buried colony. Finally, we came to the conclusion that the 
bacterium of swine plague grew in this way when deposited on the glass. 
To prove this, we dried thin layers from a liquid culture upon glass 
plates and poured the gelatine upon them. In forty-eight hours we 
found the plates covered with these pale, nebulous colonies; only a very 
small number were round. As the film had not been thoroughly dry, 
some bacteria may have worked their way into the gelatine and there 
developed into spherical colonies. 

There is another feature of the nebulous colonies which suggested to 
us the identity of the two forms of growth. In Figure 2 c" a nebulous 
colony is drawn with a spherical form above but communicating with 
it. At first sight the spherical form seems to have burst and discharged 
its contents, which represent the nebulous form, the true explanation 
being that the same colony grows up into the gelatine and laterally over 
the glass. Figure 2 c', represents another form of colony very frequently 
observed, in which the connection between the two parts does not ap- 
pear, but undoubtedly exists below. Owing to a lack of time, it has not 



* We have lately observed ia a few tubes which stood undisturbed over a week, a 
more or less complete surface membrane^ composed of very brittle fragments. 
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been possible for us to see whether other microbes, which do not liquefy 
gelatine, grow in this way on plates. Whether they do or do not, the 
matter is quite important, and it seems that in future the morphology 
of colonies, not only within the layer of gelatine and on its surface, but 
also under it, must be studied, if this method is to be continued as a 
means of testing the purity of cultures and determining species. 

In tubes containing nutritive gelatine, these bacteria appear in the 
form of very minute colonies within two or three days, which enlarge 
but slightly beyond mere specks (Plate II, Pig. 3). A very thin, whitish 
glistening layer is usually present on the surface of the gelatine at the 
point of inoculation, limited to about a millimeter in its surface exten- 
sion. These minute colonies invariably appear in those cases in which 
the presence of the swine-plague bacterium was determined from cover- 
glass preparations, and their appearance was alike in all respects. When 
the culture contained also other bacteria, these usually multiplied more 
rapidly in the needle track, *and the colonies resulting therefrom stood 
out as large as pins' heads among mere points. The surface growth was 
then, as a rule, more vigorous and thick; whitish layers were formed. 

When much crowded, the colonies of the swine plague bacterium re- 
main quite small, while those that are scattered grow considerably larger. 
They do not exceed half the size of a pin's head even under the most 
favorable circumstances. This is readily seen in each tube culture, in 
which the lowest point of the needle track contains only isolated colonies, 
while near the surface they are fused iuto a single mass. This fact must 
also be borne in mind in estimating the purity of the cultures, as it is ob- 
viously impossible to subject every section of the needle track to micro- 
scopic examination. We have found the colonies from the blood almost 
invariably larger than those from the spleen, chiefly because they were 
always few in number, and also because a small quantity of blood was 
introduced upon which the bacteria seem to thrive much better than 
upon the nutritive gelatine. 

A few additional facts may be mentioned which need farther inves- 
tigation, however. In ^nilJcj sterilized by discontinuous boiling, the 
bacterium multiplies without producing any change in the appearance 
of the milk itself. Two cultures kept for three weeks remained un- 
changed ; when sown on plates the well-known colonies grew as usual 
and were as abundant as in beef infusion peptone. In two tubes, con- 
taining respectively 3 and 1.8 per cent, of non-neutralized Liebig's meat 
extract, the bacterium multiplied rapidly and abundantly. This extract 
has an acid reaction. The bacterium of swine plague, therefore, unlike 
that of rouget^ is not limited to slightly alkaline media, but may grow in 
those that contain a small portion of acid as well. 

On boiled potato the bacterium grows very well. It seems to be a far 
better substratum than beef infusion peptone gelatine. The bacterium 
manifests growth by first staining the white cut surface of the potato 
at the i)lace of inoculation with a chocolate color, gradually turning 
quite dark and spreading over the entire surface. In the latter stage 
it resembles the discoloration frequently observed on boiled potatoes 
standing for a day or two. The growth itself begins in the form of small 
round masses which gradually unite into a patch to r^^^ thick. This 
X^atch spreads slowly by lateral extension and its straw-colored, slightly 
greenish surface contrasts strongly with the dark, bluish-red background 
of the potato. This description applies to growth at a temperature of 
650 to 80O F. In the incubator, at 95° F., the multiplication was more 
rapid and abundant. 

It grows well in liquid and solid blood serum sterilized by discontin- 
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uous heating at 58^ C. In the latter medium its growth remains limited 
to the track of the needle, forming there a cylindrical body not more 
than 1™°^ thick after a number of weeks. The lower, free end of this 
slender plug is somewhat enlarged into a knob. On the surface of the 
serum it spreads out as a very thin whitish layer. No liquefaction takes 
place. 

Thermal death-point of the swine-plague bacterium, — Four tubes were 
exposed to a temperature of 58° to 60^ C. for abotit two hours. They 
contained liquid cultures varying in age from one to four weeks. When 
fresh tubes were afterwards inoculated from these, three remained 
sterile, the fourth contained a bacillus. It was evident from this that 
the bacterium had been destroyed. The presence of the bacillus may 
be accounted for by the water of condensation formed in the upper por- 
tion of the tube during the heating which had washed down some spore. 
This experiment having been made for another purpose, the death-point 
was again determined as follows : 

Two tubes each, of nutritive liquid (one, meat infusion with one-half per cent, 
sodium chloride, the other meat infusion with 1 per cent, peptone), were inoculated 
from four pure liquid cultures from different animals and one, two, three, and four 
weeks old respectively. Before inoculating the tubes they were raised to 58° C. 
After inoculation they were exposed, four at a time (one from each culture), to the 
same temperature for ten minutes, then cooled off qnickly in cold water. Seven tubes 
remained permanently clear, the remaining one, from a culture three weeks old, be- 
came turbid on the fourth day and contained the bacterium which was introduced. 

The thermal death-point must, therefore, be set down at about 58^ 0. 
The fact that the cultures of all ages from one to four weeks succumbed 
at this temperature, demonstrates the absence of any resistant spore 
state, such as that found in bacillus subtilis and bacillus anthracis. 

It is a very important point to determine whether the virulence of 
pathogenic bacteria is lost during artificial cultivation. To determine 
this point the following experiment deserves to be recorded : 

A culture in beef infusion peptone, made December 7 from the spleen 
of pig No. 114, was used to inoculate a potato December 21 on which it 
grew at a temperature of 65o to 80^ F. quite luxuriantly. January 6, one 
month after the microbe had been taken from the body, a liquid culture 
was again prepared from the material on the potato. On the following 
day three mice (Nos. 37, 38, 39) received hypodermically 7, 6, and 3 drops, 
respectively, of this liquid culture. N"o. 39 died January 10. Bladder 
greatly distended, hemorrhagic spots over its surface. Slight ecchy- 
mosis at the point of inoculation. No bacteria on cover-glass prepa- 
rations of the spleen. As there was some doubt about this case no cult- 
ures were made. Nos. 37 and 38 found dead January 14, one week 
after inoculation. Both had been sick for several days previous. In 
No. 37 there was a whitish degeneration of the muscular tissue at the 
point of inoculation, and slight injection of the surrounding vessels. 
Spleen slightly enlarged, almost bloodless, friable, crowded with the 
bacterium of swine plague ; kidneys congested and containing the same 
bacteria in large numbers. In No. 38 the lymphatic glands of the knee 
fold very large ; spleen about 1 inch long, three-eighths of an inch 
wide, and nearly one-fourth of an inch thick, very dark. It might have 
been mistaken for a lobe of the liver it was so large. The vessels of a 
part of the mesentery were distended with blood which had infiltrated 
the tissues for a short distance around them. The bacterium of swine 
plague was found in spleen and kidneys, other organs not examined. 
Lungs in part deeply congested and sink in water. A liquid culture 
from the heart's blood of each was turbid next day with the same bac- 
terium iiyected. 
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As mice seemed on the whole more refractory than rabbits or guinea* 
pigs, we inferred that the virus, though a month old, had not yet lost 
its original pathogenic power. i 

A large number of problems remain to be solved concerning the mor- 
phology and biology of this organism. One of the most important, with- 
out doubt, is that of obtaining a vaccine by reducing the virulence of the 
bacterium and maintainiog it at a certain " strength,'' as has been done in 
the case of anthrax, and presumably rouget, by Pasteur and his cola- 
borers. If this problem shall ever be solved, and it is our intention to 
undertake it immediately, it must be based upon as large a horizon of 
facts conceroing the life-history and physiological activity of the organ- 
ism as can be obtained by existing methods. We are fully aware that 
this problem is an exceedingly difficult one. The difficulty is increased 
by the peculiar character of the disease itself, its communicability among 
experimental animals, which require the utmost care, in order to be 
protected from incidental infection. Even when this is exercised the 
disease will sometimes spring up where least expected. 

GENERAL R]&SUMB OF THE PREOEDINa INVESTIGATIONS. 

The earlier work recorded in the preceding pages aimed to determine 
what relation the bacillus cultivated by Pasteur as a vaccine for rouget 
bore to the disease among swine prevailing in this country. At that 
time the bacterium of swine plague had not yet been seen by us, owing 
to the fact, determined later, that long-standing, chronic cases of the dis- 
ease — the only ones which had come under our observation thus far — 
were comparatively free from the germ that had produced the disease. 

The two vaccines prepared under the direction of Pasteur were care- 
fully examined microscopically, by cultivation and inoculation into 
mice. The microbe therein contained was a very small bacillus, which 
grew in a characteristic manner in nutritive gelatine and was fatal to 
mice. The bacilli were usually found imbedded within the leucocytes in 
large numbers. A number of pigs inoculated with this vaccine were 
found susceptible to swine plague, for when placed with diseased ani- 
mals for a short time four out of five contracted the disease and died. 
In the organs of these animals not the bacillus of rouget^ but a peculiar 
bacterium, was found, which was subsequently proved to be the cause 
of the disease. It is now certain that rouget and swine plague are dif- 
ferent diseases, produced by totally different microbes, and that tbe em- 
ployment of Pasteur's vaccine is worse than useless, as it not only fails 
to protect but may spread a disease which we believe does not exist in 
this country. 

The bacterium of swine plague proper was found, as a rule, quite 
abundantly in the spleen of acute, rapidly fatal cases by means of cov- 
er glass preparations. Occasionally it was found by this means in lym- 
phatic glands, while its presence in nearly all viscera was demonstrated 
in several instances by the more delicate test of cultures. In acute 
cases the cultures were almost invariably pure, whether liquid or solid 
media were employed. In long-standing cases the cultures remained 
sterile when the disease was mild. When ulcerations were extensive 
they were peopled with several kinds of bacteria, whether inoculated 
from the blood or serous exudates. From such cultures it was very 
difficult to isolate the specific bacterium, owing to its slow growth on 
gelatine. From two to six pure cultures of the same bacterium were 
obtained from about fifteen cases of undoubted swine plague. Its pres- 
ence in the spleen of at least ten addi tional cases was determined micro- 
scopically. 
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The bacterium of swine plague has been fully described iu the pre- 
ceding pages as to such properties which have been studied. It is a 
motile bacterium, found chiefly in pairs. Each individual resembles an 
elongated oval about twice as long ag broad, the length being about 
1,2"^ to 1.5*^. It is quite easily stained by the aniline colors. It grows 
readily in neutral, slightly alkaline, or acid infusions of meat, with or 
without peptone ] more slowly in nutritive gelatine which it does not 
liquefy. It grows very well on boiled potato and blood serum, as well 
as in milk. It varies somewhat in size when grown in different media. 
It is killed in liquid cultures by being exposed to a temperature of 58^ 
0. for ten minutes. Spores are probably not formed. The effect of 
prolonged drying has not yet been determined. 

Of six pigs inoculated subcutaneously with pure liquid cultures of 
this bacterium, all died of swine plague. In four of these animals the 
same bacterium, which had been introduced into the system, was ob- 
tained in cultures from the spleen and heart's blood. The indentity of 
the microbe from the different animals was determined microscopically 
by culture methods and inoculations. Of four pigs fed with pure liquid 
cultures two contracted the disease in a very severe form. Of the re- 
maining two one had failed to take the disease when exposed before ; 
the other was sick for a time but recovered. In those fed, the intestines 
were most severely diseased ; in those inoculated hypodermically there 
was in most cases a hemorrhagic inflammation of the kidneys. 

A number of pigs were fed with the viscera of those which had died 
of swine plague. They all contracted a rapidly fatal form of the disease, 
and the same bacterium was found iu the sx>leen and blood of these 
animals which had been obtained from the organs which they had con- 
sumed. 

Miee proved quite susceptible to this bacterium. In at least twenty 
which died from inoculation the oval motile bacterium was found. 
There is usually some local reaction at the place of inoculation, mani- 
fested by a whitish appearance and a soft, friable condition of the tis- 
sues involved. A very frequent lesion is the great, at times enormous, 
enlargement of the spleen, and the enlargement of the glands in the 
knee fold. Less frequently the medullary portion of the kidneys and 
the lungs are found deeply reddened. When bits of spleen from swine 
were placed under the skin of the back, the disease lasted from eight 
to sixteen days; when cultures were injected, from five to eight days. 
This difference is, without doubt, due to the difference in theiuumber 
of bacteria introduced into the system. In some of the animals in 
which the disease was prolonged bacteria were present in but small 
numbers. This may be explained by regarding the animal as having 
almost overcome the disease. In such cases, moreover, the spleen was 
exceedingly large, indicating a slow but constant irritation leading to 
hypertrophy. Only a very small proportion of the animals inoculated 
with bits of spleen survived, while the cultures were invariably ftital. 
In a large proportion of cases the bacterium was found in the spleen, 
liver, kidneys, blood from the heart, and lungs. 

In the one rahhit at our disposal death occurred about four days after 
inoculation with the pure culture. The bacterium was shown present 
in the various internal organs by the microscope and cultures. The 
only marked lesions were a great enlargement and congestion of the 
spleen and hemorrhage in the stomach. In two guinea-pigs the virus 
caused death in three to four days. The chief lesions were an extrava- 
sation and infiltration of blood in the connective and muscular tissue 
about the place of inoculation, slowly invading the rest of the body. 
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The bacterium was evidently multiplying within the blood vessels and 
rupturing them. The inoculated microbe was present in the internal 
organs and very abundant in the local infiltration. In pigeons "we have 
found that .7o<^^ of the culture fluid is almost invariably fatal. With 
smaller doses there may be a very severe local reaction, terminating in 
the formation of extensive sequestra, or the microbe may invade the 
internal organs. In one case the lower portion of the intestine was ex- 
tensively thickened and ulcerated. This bird seems to be on the border 
line of susceptibility. Four fowls were insusceptible, the injection of 
cultures being followed by slight local inflammation merely. 

In the two sheep and a calf the injection of pure cultures produced 
abscesses at the point of inoculation with elevation of temperature. 

RESULTS OF LATEST INVESTIOATIONS. 

More than four years ago,* in the study of the subject of insuscepti- 
bility to contagious diseases, the conclusion was reached that in those 
diseases in which one attack i)rotects from the effects of the contagion 
in the future, the germs of such maladies were only able to multiply 
in the bodj'^ of the individual attacked, because of a poisonous i)nn- 
cipal or substance which was produced during the multiplication of 
those germs. And also that, after being exposed for a certain time to 
the influence of this poison, the animal bioplasm was no longer suffi- 
ciently affected by it to produce that profound depression and modifi- 
cation of the vital activity which alone allowed the growth of the pathog- 
enic germs and the consequent development of the processes of disease. 
After several series of experiments, made at that time with only nega- 
tive results, it become necessary to suspend these investigations until 
points connected with them, and which were then obscure, should be 
cleared up, and until it should become possible to repeat the experi- 
ments under more favorable conditions. Our expectations in regard to 
this important subject have at last been realized by the results of ex- 
periments recently made in the laboratory of the Bureau of Animal In- 
dustry. 

The bacterium, which we have lately discovered and which we believe 
to be the cause of swine plague, is killed in liquid cultures \>y an ex- 
posure to 580 0. for about ten minutes. 

This method of destroying the bacterium in liquid cultures was re- 
sorted to in studying the effects on pigeons of the chemical products 
(ptomaines f ) formed by the bacteria in their vegetative state, and which 
are probably dissolved in the culture liquid. The heated cultures used 
in . these experiments were always tested by inoculating fresh tubes 
therefrom, and, if no growth followed this inoculation, the death of the 
microbes was considered established. 

It had been previously determined that the subcutaneous injection of 
j5cQ (_^^^ dram) of a liquid culture of the swine plague bacterium con- 
taining 1 per cent, of peptone was invariably fatal, in the majority of 
pigeons within twenty-four hours. One-half of this dose was fatal to a 
few only. 

As a preliminary experiment four pigeons were inoculated December 
24, 1885, with a liquid culture that had been heated for two hours at 
58^ to 60^ (;;. Three of these (Nos. 10, 8, and 9) received simultaneously 
.4^0, S^"^, and X,5*=° of the heated culture, respectively. The fourth (No. 
7) received 1.5*^*^ of the pure culture liquid, into which no microbes had 
been introduced. No. 9, the one which had seceived the largest dose, 

* Department of Agriculture, Annual Report, 1881-83, pp. 290-295. 
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was evidently sick the next day, but slowly recovered. The others did 
not show any symptoms of illness. 

January 11, the one which had received a hypodermic injection of the 
simple culture liquid (^o, 7), and the one which had received the largest 
dose of heated virus (l^o. 9), received subcutaneously about .75*=*^ each 
of a liquid culture five days old, which had been prepared from a po- 
tato culture fifteen days old. It is probable that this virus was not 
so strong, therefore, as a more recent culture from the pig would have 
been. Both pigeons were sick on the following day. No. 7 died seven 
days after inoculation. The bacterium of swine plague was found abun- 
dantly in the pectoral muscle, in the spleen, kidneys, and liver in mod- 
erate numbers.* The other pigeon (No. 9) slowly recovered, but had 
lost the use of its legs. It seemed perfectly well when killed, fifteen 
days after inoculation. It was quite fat, the crop filled with food. In 
the pectorals were found imbedded two elongated masses of dead tissue 
or sequestra about 2^^^ long and 1*^"^ in diameter, entirely separated from 
the sorrounding tissue by a dense, smooth membrane. In this animal 
the multiplication of the pathogenic bacteria was purely local, the re- 
sistence of the tissues being sufficiently powerful to confine Tind finally 
destroy the bacteria. The sequestra were made up of dead muscular 
fibre, which was pale and parboiled in appearance. Each was envel- 
oped by a more or less hyaline homogeneous layer. A liquid culture, 
inoculated with blood from the heart, remained sterile. 

This experiment pointed evidently to an immunity obtained from the 
chemical products of the bacterium of swine plague. To confirm this 
view another experiment was made. 

January 21, three pigeons (Nos. 11, 12, 13) received hypodermically 
1.5*^° of heated culture liquid in which the bacterium of swine plague 
had multiplied for two weeks, and was then destroyed by exposure to 
58° to 60° 0. for several hours. A fourth pigeon (No. 14) was kept as a 
check. No. 10, which had received A^^ of heated virus December 24, 
now received a second dose, this time of 1.5*^". For the following three 
or four days all were somewhat ill, and remained rather quiet, with 
feathers slightly ruffled. 

January 29, when all seemed well, three of the four (Nos. 10, 11, and 
12) received hypodermically another dose of l,o^^ of heated culture 
liquid. The other (No. 13) had been fiercely attacked by its fellows, and 
its head was so injured that it was thought best not to give it an in- 
jection at this time, and it was placed in a spacious coop alone. None 
of the birds seemed much affected by this dose. 

February 6, a final injection was practiced upon the four, No. 13 hav- 
ing recovered from the effects of its injuries. The dose was, as before, 
1.5°°. All seemed well a few days later. 

February 13, one week after the last injection, these birds were in- 
oculated with strong virus, the quantity injected being .75°°, which had 
hitherto prox^ed invariably fatal, with the single exception of the bird 
that had been previouely treated with heated virus. Those inoculated 
were Nos. 10, 11, 12, and 13, which had received the heated virus, also No. 
14, the check pigeon, which had not been touched, and No. 8, which had 
received a small quantity, 8°° of heated virus, December 24, over fifty 
days before. 



* In this animal tlio major part of both pectoral muscles appeared as if they had 
heen boiled ; they were whitish, bloodless ; the fibers could be easily broken and 
crushed with the forceps. The muscular tissue surrounding the dead portion was 
very dark, gorged with blood. The liver was dark in patches ; spleen and kidney 
pale. 
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On the following day the check pigeon (I^o. 14) was found dead; the 
one which had received the smaller dose (No. 8) was very ill and died be- 
fore the next day. The other pigeons were perfectly well. The effect 
of this dose of strong virus, so remarkable on the unprotected pigeons, 
was even more evanescent than that of the heated virus in which all life 
had been destroyed. 

There can be no doubt, therefore, from this very positive result, that 
the pigeons had acquired an immunity through the effect upon the tis- 
sues of the chemical products formed by the bacterium in the culture 
liquid. 

A table giving the dates of the injections and the quanity introduced 
into each animal is given below : 



Pigeons. 


1885. 


1886. 


Total 
ofheated 
virus. 


Bemarks. 


Decem- 
ber 24. 


Janaary 
21. 


Jannaiy 
29. 


Febra- 
ary 6. , 


Febru- 
ary 13. 


Heated 
viras. 


Heated 
viras. 


Heated 
virus, 


Heated 
virus. 


Strong 
virus. 


No. 8.... 

No. 10.... 
No. 11.... 


ce. 

.8 
.4 


ee. 


ee. 


ee. 


ee. 
.75 

.75 
.75 
.75 
.75 
.75 


ee. 

.8 

4.9 
4.5 
4.5 
3.0 


Died in forty-eight hours 
after injection of strong 
virus. 
Well February 20. 
Do. 
Do. 
Do. 

Died in twenty-fonr hours 
affcer iigection of strong 
virus. 


1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 


No. 12.... 




No. 13.... 























In the birds that died (N"os. 8 and 14) the pectoral muscles at the 
place of injection were pale and friable. ITecrosis was already at hand. 
The internal organs were not macroscopically altered, excepting the 
spleen of Ko. 8, which was enlarged and dark. The presence of the 
bacterium of swine plague in the blood from the heart was demonstrated 
by liquid cultures, which, inoculated with a minimum quantity of blood, 
were turbid with this specific microbe op the following day. 

The conclusions to be drawn from this experiment we believe are of 
superlative importance to a correct understanding of the phenomena of 
contagious diseases, and the methods by which these diseases are to be 
combated. They probably apply to all bacterial plagues of men and an- 
imals in which one attack confers immunity from the effects of that par- 
ticular virus in the future. These conclusions are : 

(1) Immunity is the result of the exposure of the bioplasm of the ani- 
mal body to the chemical products of the growth of the specific microbes 
which constitute the virus of conta.0ous fevers. 

(2) These particular chemical products are produced by the growth 
of the microbes in suitable culture liquids in the laboratory, as well as 
in the liquids and tissues of the body. 

(3) Immunity may be produced by introducing into the animal body 
such chemical products that hare been produced in the laboratory. 

THE DISEASE AS OBSERVED IN SWINE. 

Symptoms during life. — The disease may last from a few hours to four 
weeks in fatal cases. Quite frequently animals will die very suddenly 
33 AG— '85 
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without warning. Some of these cases (pig !N"o. 94) present the hemor- 
rhagic type of the disease very distinctly. In the majority of cases which 
came under our observation recently, the disease lasted from one to two 
weeks. The most prominent symptoms are those of great debility and 
capricious appetite. In about one-half of the cases, diarrhea set in after 
three or four days. The feces are usually liquid, at times blood-stained. 
In those cases where ulceration is extensive, diarrhea is always present. 
The rectal temperature is usually high, but variable and not at all reli- 
able as a means of determining the intensity of the disease. 

Lesions observed after death. — Discoloration or reddening of the skin is 
quite rare. When present, it is usually found about the genitals in both 
sexes. The subcutaneous fatty tissue is frequently of a diffuse redness 
and rarely studded with small extravasations. 

The peritoneal cavity usually contains more or less straw:-colored se- 
rum in advanced cases. In those which die quite suddenly serous 
effusions are absent. The coils of the intestine are now and then cov- 
ered with a few fibrinous, stringy coagula, indicating slight peritonitis. 
Beneath the serous covering of the intestines extravasations of blood 
are quite common in very acute cases. They are most frequently en- 
countered on the large intestine throughout its entire length or limited 
to the caecum. Occasionally a few coils of the ileum are covered with 
punctiform ecchymoses. They are found now and then on the stomach. 
Only once did we see large ecchymoses in the fatty tissue surrounding 
the kidney. 

The spleen is usually considerably swollen, dark, gorged with blood, 
and very friable. On its surfaces and borders, in acute cases, raised 
blood-red points are frequently encountered. The liver is sometimes 
enlarged, sometimes highly congested, and is found quite pale at other 
times. Occasionally its surface is mottled with pale greenish patches. 
The kidneys are more or less changed. In those animals inoculated hy- 
podermically as well as in a few others, they were very large. Fre- 
quently the surface is dotted witji a variable number of dark-red points, 
is commonly much congested; even the tips of the papillje may assume 
a dusky hue. The cortical portion in some cases is the seat of a hemor- 
rhagic inflammation. On section it is dotted with closely set, dark-red 
points, probably the glomeruli in a state of extreme engorgement. 

The heart is but slightly affected. The pericardium is always more 
or less distended with fluid. In acute cases a variable number of 
punctiform and larger extravasations are present beneath the epicar- 
dium of the auricular appendages. More rarely a few are found beneath 
the endocardium of the ventricles. The right side is, as a rule, dis- 
tended with a dark coagulum and left nearly empty. 

The lungs are in many cases normal, both in cases of rapid death and 
protracted disease. We have seen many cases in which perfectly sound 
lungs accompanied extensively ulcerated intestines. In a moderate 
number of acute, virulent cases, the lungs are, in general, collapsed and 
pale. Under the pleura, however, there are seen small patches of a 
dark red color, which correspond to limited regions of dark hepatized 
tissue not much more than one-quarter inch in diameter. These foci 
are always found throughout the lung tissue in greater or less abun- 
dance. In the advanced stages of chronic swine plague, the major part 
of the lungs may be completely hepatized. This condition we have 
found but rarely, and may depend on circumstances not yet clearly un- 
derstood. 

The lymphatic glands are always more or less affected, those of the 
thorax as well as those of the abdomen. The glands at the root of the 
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mesentery are very much thickened and confluent, mottled red, and 
Tvhitish; the medullary portion is commonly reddened, the cortex more 
frequently gorged with blood. The glands imbedded between the coils 
of the large intestine are" usually of a very dark red. When these 
coils are torn apart, the glands are brought to view as isolated, bean- 
shaped bodies, their dark, blood-red color contrastiug markedly with 
the adjacent paler, flesh-colored serosa. This congestion prevails 
throughout the gland-tissue. On section the knife becomes covered 
with blood. This description applies equally well to the glands in the 
region of the stomach, the paler inguinals, the bronchial, and mediasti- 
nal glands. In chronic cases, which have lasted from three to four 
weeks, the lymphatics are usually large, but very pale and tough on 
section. 

The intestinal tract is ordinarily the seat of the most severe lesions. 
In the stomach the fundus or most dependent portion is deeply reddened, 
often blackish in color, depending on the amount of extravasated blood. 
Occasionally clots of blood are found forming a coating around the food. 
In older cases the inflammation may be absent or replaced by isolated 
ulcers. The duodenum is rarely affected. The jejunum seems to eujoy 
a still greater immunity. The ileum is less exempt from pathological 
changes, which*seem to be proportional to the extent and severity of 
the lesions found in the adjoining large intestine, which will be first 
described. 

In cases of sudden death the mucous membrane of the large intes- 
tine is deeply congested throughout. In a comparatively small num- 
ber of cases this inflammation is limited to the mucous membrane on 
and around the ileo-caecal valve. At the base of this valve there is a 
patch in which are imbedded the flask-shaped glands described by 
Klein; The mouths of these may be plugged with mucus, and there 
may be, in addition, yellowish points and patches on the valve (the be- 
ginnings of ulceration), imbedded in a livid membrane. When the large 
intestine is deeply congested, points of blood extravasation are usually 
present, and the redness itself may be made up of aggregations of 
dark points. Clots of blood arc occasionally found among the feces, 
which may themselves consist of altered blood. In more advanced 
cases, pigment spots are occasionally found in lines and groups. These 
spots may be surrounded by a yellowish, necrosed border. Such be- 
ginning ulcerations are not frequent. The black blood-clot, surrounded 
by a zone of yellow, necrosed tissue, suggests the genesis of ulcers from 
hemorrhagic foci. In still older cases the dark red membrane is stud- 
ded with dirty, yellowish excrescences or ulcers, varying, from one-eighth 
to 1 inch in diameter. In cases of very protracted disease, the inflam- 
matory redness of the membrane has subsided, leaving the roundish, 
button-like ulcers upon a pale background (Plate I), or large areas may 
be covered with a continuous, ragged mass of dead tissue. 

Lesions of the ileum are either entirely absent or limited to areas of 
: iijctiform, reddening with occasional extravasations. In the average 
case of swine plague there is an abrupt change observable when the 
valve is slit open, the dark, injected, brownish, ulcerated membrane of 
the caecum on the one side, the pale mucosa of the ileum on the other, 
separated by the free border of the valve. In but three of about fifty 
cases did we find ulceration. These are fully described in the preced- 
ing pages (pigs Nos. 105, 140, 145). In two of these (Nos- 140, 145) the 
disease was produced by inoculating and feeding pure cultures of the 
bacterium of swine ijlague. We lay some stress upon this fact, as it 
may eventually prove the means of distinguishing this disease from 
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rougetj which prevails abroad, but most probably does not exist in this 
country. 

tSwine plague and typhoid fever, — Eecent investigations* have shown 
quite conclusively that there is constantly present in the internal or- 
gans of persons who have died of typhoid fever a short bacillus, about 
three times as long as thick, equivalent in length to one-third the diame- 
ter of a red blood corpuscle (about 2.3 micromillimeters). This bacillus is 
spore-bearing, and does not stain so readily as most bacteria. It is mo- 
tile, but does not liquefy gelatine. It grows on potato and in blood 
serum. Injected into rabbits, mice, guinea-pigs, and pigeons it produces 
no effect whatever. In comparing with this organism the bacterium of 
swine plague we are at once set at rest as to the non-identjty of the two 
diseases. These organisms resemble each other in that b^h are motile 
and fail to liquefy gelatine. They differ in size, in the habit of forming 
spores, and in the manner of growing on potato. More important than 
this, however, is the difference in the effect oh the lower animals. The 
bacterium of swine plague is fatal to guinea-pigs, rabbits, mice, and pig- 
eons, in the order named. The bacillus of typhoid fever has no effect on 
these animals. What the effect of the bacterium of swine plague would 
be in the alimentary canal of man is a matter of extreme importance to 
the public health, but cannot be determined experiri^ntally from the 
nature of the case. That it would have some disturbing effect is highly 
probable. 

OTHER INVESTiaATIONS OF EOUOBT AND SWINE PLAGUE. 

In Pasteur's first communication on rouget {Gomptes Rendus, 1882, 
XCY, pp. 1120, 1121) he describes as the cause of the disease a microbe 
having the form of a figure-of-eight and resembling the microbe of fowl 
cholera, but smaller and less easily seen. He speaks of it as being easily 
cultivated. It kills rabbits and sheep, but has no effect on fowls. In a 
second communication, made about a year later {Loc, dt, 1883, XOVII, 
pp. 1163-11G9), he confirms the statements made in the preceding commu- 
nication and describes the methods which he adopted to obtain an atten- 
uated virus or vaccine. If a series of pigeons, which are susceptible to 
the virus, be inoculated, one from the other, the virus obtained from the 
last pigeon is more potent than that derived from swine. If, in the same 
way, a series of rabbits be inoculated, the virus from the last animal of 
the series is much weaker than the original virus from swine, and when 
the latter are inoculated with it they do not die, but are made sick, and 
henceforth are protected from the disease, or, in other words, vaccinated. 
It is established beyond a doubt by our own investigations and those of 
others during the past year that the microbe looked upon by Pasteur as 
the cause of the disease, and cultivated for purposes of vaccination, is a 
bacillus which cannot be described as a figure-of-eight form by any means. 
It would be interesting to know whether the original microbe discovered 
by Thuillier is not really identical with the form which we have described 
as being the cause of swine plague, and which in general appears under 
the form of a figure of- eight when obtained directly from the spleen and 
properly stained. It remains still to be determined whether the diseases 
known as rouget and swine plague exist together on the continent. If 
they do it is highly probable that Pasteur has studied two microbes, the 



* Gaffky : Zur JEtiologie des Ahdominaltyj^hua. Mittheilungm a. d* Kaiserlichen Ge* 
sundheitsamte. Bd. II, S. 372. 
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bacterium of swine-plagne corresponding to the form which he first de- 
scribed.* It is idle, however, to speculate whether Pasteur actually 
studied two kinds of microbes until we know whether the form of swine 
plague prevailing in this country exists in France also. Klein's exhaust- 
ive report on swine plague (Seventh Annual Eeport of the Local Gov- 
ernment Board, 1877-78, supplement, pp. 168-281), though excellent 
as regards histological and pathological details, need not be considered 
here, as the methods adopted in the bacteriological investigations were 
such as cannot command our confidence to day. We have already 
pointed out the fact that in advanced cases of swine plague the perito- 
neal cavity, thoracic cavity, and even blood taken from the heart con- 
tain various kinds of bacteria. This fact Klein did not perceive, nor 
does he mention it in a more recent publication. Suffice it to state that 
he failed to cultivate or detect any bacilli in the spleen of animals suf- 
fering from swine plague {Op. cit, p. 219). Our own investig^ations show 
that the spleen contains the baicterium of swine plague, excepting in 
cases of long standing disease. 

In the more recent article mentioned above (Arch, f, path, Anat., XCY, 
1884, pp. 4G8-485), Klein describes a new series of experiments on swine 
plague in which he fails to produce the disease in pigeons, and regards 
Pasteur's cultures contaminated with the microbe of fowl cholera, be- 
cause the latter considered pigeons susceptible. It is now evident that 
Pasteur at that time was cultivating the bacillus of rouget^ which is fatal 
to pigeons. Klein describes in this article a new organism, differing 
from the spore-bearing leptothrix-like bacillus first described by him, 
which was, without doubt, some contatninating microbe, although he 
fails to perceive or acknowledge the difference. The new organism, as 
far as we can gather from the text, resembles somewhat the one de- 
scribed in the preceding pages. It is motile, from 1 to 5 micromilli- 
meters long, but is spore-bearing, a characteristic which the bacterium 
of swine-plague seems to lack. In cultures it is commonly 2 to 3 micro- 
millimeters long, and appears ejther isolated, in pairs or in chains of 
three. According to his statement pigeons are wholly insusceptible to 
it. He, however, failed to define the characters more minutely by cul- 
tivation on different substrata, so that we are left in doubt whether the 
microbe liquefies gelatine or not, whether it multiplies on potato or in 
milk, and whether the liquid cultures made did actually contain but 
one kind of microbe. 

The most recent investigations in Germany t concern themselves 
chiefly with the disease termed Rothlauf and identical with rouget in 
France. There is a tacit assumption that this disease and the one de- 
scribed by Klein as pneumo- enteritis (which is the disease prevailing in 
this country) are identical. It is hoped that in the preceding pages the 
radical difference between these diseases has been permanently estab- 
lished. There seems at present no reason for doubting the results of 
thei foreign investigations which regard the delicate bacillus, cultivated 
as a vaccine by Pasteur, as the cause of rouget or Bothlauf, In en- 
deavoring to obtain from descriptions a clear idea of this disease as it 
exists on the continent, we have found many lesions common to the two 



*From our own experiments but a small portion of pigeons seem susceptible to •the 
virus of the swine plague introduced beneath the skin in minute doBea, while they in- 
variably succumb to the bacillus of rouget. 

t Loffler : ExpeHmentelle Cfniersuchungen iiber Schweine-Rothlauff Arheiten a. d. Kaiser- 
lichen Gesmdheiia amte^ EvBter BsLnd. S. 46. Schiitz: Ueber den Rothlauf der Schweine 
nnd die Impfung desselben^ Op. ci/., S. 56. Lydtin a. SchotteHus: Der Boihlauf der 
Schweine, seine Entatehung una Verhiitung, 1865. 
m 
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diseases, but the cbaraoteristic changes almost invariably found in the 
large intestine are net mentioned at all by Loffler. The descriptions 
given by Lydtin and Schottelius leave us in doubt whether they did not 
actually study the two diseases at the same time. The presence of 
swine plague in England would naturally lead us to infer its existence 
on the continent. 

In the animals examined by Loffler in the years 18S2 and 1883, the 
fine bacilli were found constantly present in the skin and internal or- 
gans. Mice and rabbits usually succumbed to the inoculations, but pigs 
themselves failed to contract the disease when inoculated. The 
mortem of a pig which yas affected with the disease and killed by bleed- 
ing is given by him as follows : 

The skin of tlie entire abdomen, more e&i>ecially in the axilla and inguinal rogioES, 
intensely reddened. Lungs of a rosy hue. Pharynx bluish-red ; awus in the tonsils. 
Spleen enlarged, dark brownish-red, tough. Mucous membrane of the stomach and 
small intestine reddened, with numerous ecchymoses. Follicles enlarged. Mesenteric 
glands brownish-red, considerably tumefied, and studded with hemorrhagic spots. 
Parenchyma of kidney changed. Beneath capsule, as well as in the interior, numer- 
ous hemorrhages. Parenchyma of liver slightly clouded. 

We miss here any lesions of the large intestine almost invariably 
found by us and carefully described by Klein. 

In another ing Loffler (I. c, p. 52), found extremely small, ovoid bac- 
teria, recalling the organisms causing septicaemia in rabbits, especially 
those forms in process of division, although they were but half as large. 
These bacteria were obtained in a i)ure state from the skin, liver, and 
kidneys. The ;post mortem appearances were as follows : Skin of the 
abdomen, of the genital organs, and neck livid, red. Enormous oedema 
of the skin of the neck. Pharynx reddened and swollen. Mucous mem- 
brane of larynx and trachea intensely dark red. Lungs and heart but 
slightly affected. Parenchyma of liver and kidney clouded. Mucous 
membrane of stomach and beginning of duodenum intensely reddened. 
Intestine elsewhere normal. Mesenteric glands not enlarged. Inocu- 
lations with portions of the oedematous skin, liver, and kidney produced 
speedy death in rabbits, mice, And guinea-pi"gs. The virus differed in 
this respect from that of rouget, which does not affect the latter. The 
most prominent lesion in all cases was an extensive cedema of the sub- 
cutaneous connective tissue. This organism, cultivated through many 
generations on gelatine, was found fatal to these same animals six months 
later. Of two pigs, inoculated on abdomen and thigh at the same time, 
one died within forty-eight hours with enormous cedema of the subcu- 
taneous tissue. The other pig remained healthy. The effects of this 
ovoid bacterium on guinea-pigs seem to be identical with those produced 
by the bacterium of swine plague. The disease, however, is clearly dis- 
tinct from swine plague. 

The experiments of Schutz confirm those of Loffler as to the relation 
of the fine bacillus to rouget. He produced the disease in two pigs by 
inoculation. One of them (female) received the entire contents of a 
Pravaz syringe subcutaneously on the inner aspect of the thigh. The 
other (castrated male) was inoculated by simply j)ricking the skin down 
to the subcutis five times with a needle of the syringe used in the pr<*.- 
vious injection. 

At the end of the second day the temperature of both slightly ele- 
vated. On the morning of the third day they refused their food and 
were very weak. The skin of the pig inoculated with the pricks of the 
needle was faintly reddened everywhere, in some places quite markedly 
so. Pressure effaced the color for a moment. The animal receiving the 
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larger dose had no marked discoloration of the skin. This animal died 
at the end of the third day. The post mortem, made on the following 
day, gave, in brief, the following : Bluish discoloration of the skin, 
serous effusions into the peritoneal and pleural cavities. More or less 
reddening of the mucous membrane of stomach and intestine, large and 
small, with occasional hemorrhagic spots. Bacilli present in the serous 
exudates, in the blood, liver, kidneys, and lymphatic glands in moderate 
number, very abundant in lungs and spleen. The other animal died a 
day later. The lesions were very much the same, excepting that there 
were hemorrhagic spots and patches beneath the endocardium of the 
left heart. 

The same investigator also produced the disease in mice, pigeons, 
and a rabbit. In the latter animal it assumed the form of a local ery- 
sipelas at first, leading finally to death. In a more recent article {Arch, 
f, wiss, iL praU. Thierheilkunde, 188G, XII, 30-52) he gives the autopsy 
notes of seven pigs which died of rouget. In summing up these cases 
he says (page 44) : 

In all animals there were diseased the stomach, the intestinal canal (the solitary 
follicles and Peyer's patches), the mesenteric glands, the spleen, liver, kidneys, the 
heart, and the skin. 

In the notes, of individual cases we observe that the skin was invari- 
ably bluish red. In the intestine ulcerations were absent, the large 
intestine being nearly normal in every case. In the blood and spleen 
the fine rouget bacilli were found in all cases on cover-glass prepara- 
tions. 

The latest and most exhaustive work on rouget, in connection with 
extensive experiments with Pasteur's vaccine, is that of Lydtin and 
Schottelius. [Op, cit) 

They find that animals that succumb to vaccination present lesions 
markedly different from those which die of spontaneous infection. We 
quote from page 21 concerning the intestinal lesions in spontaneous 
cases (Lydtin) : 

The solitary follicles, as wqII as Peyer's patches, appear quite distinct, especially 
near the posterior extremity of the small intestine. Sometimes they have dropped 
out so that real intestinal ulcers, especially in the region of the ileo-ccecal valve are 
present, hut only in small number. The contents of the large intestiae are either 
solid, or if this he not the case, blackish, fluid, resembling wagon grease. The mucous 
membrane is also swollen, diffusely reddened in spots or patches. In many places 
it seems corroded, brownish, and deprived of its epithelium. 

There is no mention of ulceration in the large intestine. In the ani- 
mals which died from the effects of inoculation with Pasteur's vaccine 
(6 out of 119) Dr. Schottelius determines (p. 206) that the mucosa of 
the intestinal canal is not altered. It is covered with intestinal mucus 
and normal feces and is pale, with the exception of a faint reddening 
near the ileo-caecal valve." 

In the autopsy notes of a pig infected in the natural way the same 
author (p. 209) describes an extensive swelling and ulceration of Peyer's 
patches and the solitary follicles of the lower portion of the ileum : . 
" Such ulcers are also found in the upper portion of the large intestine, 
proceeding from solitary follicles, hence correspondingly smaller and 
circular." We have already called attention to the fact that in swine 
plague the ileum is rarely implicated, and only in the severest cases, and 
that the ulcerations in the large intestine are not confined to lymphatic 
foUicles, but may involve the entire surface. This latter fact was pointed 
out by Klein. He also states that he saw in but one case out of fifty 
two deep ulcers in the ileum. 
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Whether the ulceration of the lymphatic structures in the ileum, on 
the one hand, and the necrosis of the mucous membrane of the large 
intestine on the other, -are differential characters in the two diseases, 
still remains to be determined. In connection with the bacteriological 
investigations, Schottelius finds in cases of swine plague besides the 
fine bacillus, a larger one always present, resembling bacillus subtilis, 
and without the power of movement. This microbe grew quite well 
on gelatine and had no effect on mice, rabbits, and pigs.^ Its pres- 
ence is explained by the author as being due to the ulcerations in the 
intestine through which it enters the system during life. Our own 
experience in dealing with swine plague is thus strikingly confirmed. 
We encountered not one and the same microbe, but many and different 
form s in the blood as well as in the serous exudates of chronic cases. 

The investigations of Oornevin {Premiere etudes sur le rouget du pore, 
1885) are marred by a want of precision in describing the specific mi- 
crobe. If Cornevin had applied the recent methods of culture by which 
bacteria may be well characterized, some hght might have been shed on 
the question whether both rouget and swine plague or rouget alone pre- 
vail in France. We limit ourselves to quoting all that is stated con- 
cerning the microbe of rouget in his monograph : 

If a drop of culture liquid from an advanced generation (generalion 4lev4e) is ex- 
amined microscopically, it is found to contain large numbers of fine granulations, 
punctiform, or in the form of a figure-of-eight, re&angent, slightly motile, chiefly 
isolated, some united in pairs, threes, or fours. These granulations or cocci, which we 
have already seen in the blood, are the agents of the virulence, the specific microbes of 
rouget. 

In a series of generations iw vitro ^ their form, originally varied, becomes regular and 
their dimensions uniform. In these conditions their multiplication seems to take place 
only by buddiog ; on the side of the micrococcus there appears a bud which grows, 
and finally separates to undergo in turn the same process. 

But if the examination is made on recent cultures, particularly those inoculated 
with proAicts from rabbit or rat, or with those from a pigeon affected with chronic 
rougetf one perceives rods, motile, short, with rounded extremities mingled with punc- 
tiform organisms. 

From this description one might be induced to infer that Cornevin 
had under observation the bacterium of swine plague, rather than the 
bacillus of rouget The absence of any other biological facts, however, 
makes any^onclusion hazardous. Moreover the budding of micrococci 
must be looked upon with suspicion. 

M. Baillet {Recherches sur le rouget ou mal rquge du pore. Recueil de 
Medecine V^tSrinaire, 1884, p. 369), who also studied rouget in France, 
describes the microbe as being in two oval sections, united in such a 
manner to give the whole the form of a figure 8." He speaks of it as 
being '^endowed with great mobility." Here, again, we are reminded of 
the bacterium of swine plague, but this meager statement might describe 
a number of forms, including bacterium termo, Baillet succeeded in pro- 
ducing some disease in two guinea-pigs by inoculating cultures of this 
microbe. Death took place in ten days. The autopsy showed con- 
gestion of liver and lungs, reddening of the intestinal mucosa ; a con- 
gested state of the ganglia, and an injection of the peritoneum and the 
pleura, characteristic of mal rouge.^ Three rabbits, one dog, and two 
pigs failed to take the disease after inoculation. 

Yery recently an assistant of Pasteur's, Dr. Eoux {Comptes Eendus, 
SoG. de Biologic, 1885, p. 684), in exhibiting photographs of the microbe 
of rouget, speaks of it as one of the smallest that have been studied, 
since its dimensions in the tissues do not exceed 1 to 2 micromillimeters. 
In the blood, under an amplification not greater than 450, the organism 
appears in the form of a very elongated 8 {huit trSs allongi). It is in 
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this form tbat it appeared the first time to MM. Pasteur and Thnillier. 
How the writer could have spoken of it in this way while acknowledg- 
iug at the same time the work of Lydtinand SchotteliuSj who describe 
it as an undoubted bacillus, seems incomprehensible to us. It appears 
impossible that any one acquainted with the appearance of the bacillus 
of rouget in the tissues and cells of an affected animal or in liquid 
media could describe it under the form of an elongated figure-of-eight. 
Both Eoux and Schiitz {Log. ciU^ p. 75) describe the microbe of rouget 
as non-motile. Schottelius, who agrees with Schiitz in almost every par- 
ticular concerning the characters of the bacillus of rouget and those of 
Pasteur's vaccine, describes the bacillus as motile. We have not seen 
any spontaneons movement in the cultures obtained from the vaccine, so 
that we feel inclined to believe that the cultures examined by Schot- 
telius were impure. 

The perplexing and conflicting descriptions given by the PreDch ob- 
servers are most charitably explained by assuming the existence of two 
hitherto undifferentiated diseases, that of rouget and swine i)lague 
proper. It may be that the foreign bacteria frequently found in the in- 
terjaal organs in s\wne plague have contributed to the general confusion. 
It may be that animals suffering from swine plague have been invaded 
by the bacillus of rouget^ which is much more abundant in the various 
organs than the organism producing swine plague. 

CONCLUSIONS. 

The preceding investigations definitely settle certain controverted 
points concerning the etiology of swine plague, which may be briefly 

summarized : 

(1) Swine-plague is caused by a specific microbe multiplying in the 
body of the diseased animal. The microbe probably belongs to the 
genus bacterium, and has the power of spontaneous movement. It is 
easily cultivated in nutritive liquids, but grows less readily on gelatine, 
which it does not liquefy. 

(2) When introduced beneath the skin, this bacterium is fatal to pigs, 
rabbits, guinea-pigs, mice, and a certain percentage of pigeons. It is 
also fatal to pigs when introduced with the food or when they feed on 
the internal organs of swine which have died of the disease. 

(3) The disease described in France as rouget^ in Germany as Both- 
laufj and for which Pasteur has prepared a vaccine, is caused by an en- 
tirely different microbe. The vaccine for this disease does not protect 
against swine plague. 

(4) The introduction of Pasteur's vaccine is not only useless, but may 
contribute to the introduction and spread of a disease, the existence of 
which in this country has not yet been demonstrated. 
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DESCRIPTION OF PLATES. 

Plate I. — Ulcerated crocum of pig affected with swine plague laid open. The mu- 
cous membrane of the ileo-csecal valve is near the center of tlie figure 
and the small intestine with the cut end tied, above. The smallest ulcers 
are of a uniformly yellow color; the larger ones with zones of dilferent 
color , the largest, brownish or blackish in appearance. 

Plate II, Fig. l. — From a cover-glass preparation of the spleen of a pig affected with 
swine plague. Drawn with Abbe's camera lucida. i\ homog. oc. 2 
(x 800) ; a, red blood corpuscles distorted ; the bacteria of swine plague. 

Fig. 2. — Various colonies from gelatine plates, a, imbedded in the gelatine layer ; 

growing on the surface of the layer ; c d c", growing between the gela- 
tine layer and the glass plate ; a, about five days old (x 73) ; c c"j 
about seven days old (x 100) ; a, fails to give the idea of solidity. The 
colony itself is either spherical or spheroidal ; &, on the other hand, is flat- 
tened ; c c' o"» the margins gradually attenuate and become lost to view. 

Fig. 3. — ^Nutritive gelatine inoculated with a platinum wire from the spleen of pig 
No. 114 ; about three days old ; natural size ; a, the colonies developing 
from individual microbes. 

Fig. 4. — Pasteur's second vaccine for rougei; dried on cover and stained in an^aqueous 
solution of methyl-violet mounted in xylol balsam; drawn with camera 
lucida (Abbe), Zeiss, iV homog, obj. ocular 2. The bacilli of rouget are 
seen among the larger bacilli as slender curves or broken lines. 

Fig. 5.— Drawn same as Fig. 4, cells from a dried cover-glass preparation from the 
lungs of a mouse inoculated with the second vaccine. Most of the bacilli 
are within the protoplasm of the cells. 

Fig. 6. — Culture in meat infusion peptone gelatine inoculated from plate cultures of 
Pasteur's vaccine I; 12 days old. The appearance is that of a row of 
faintly circumscribed, cloudlike masses in the track of the needle which 
is itself scarcely visible as a delicate line. No liquefaction perceptible. 



Plate H 




SWINE-PLAGUE AND ROUGET 



BUREAU OF ANIMAL INDUSTRY. 



523 



GEOGRAPHICAL BISTEIBUTIOK OF SOUTHERN CATTLE 

FEVER. 

Much time has been given to the collection of information in regard 
to the district permanently infected with Southern cattle fever, and the 
remarks made in the First Annual Report of thisBureau as to the method 
adopted and the difficulties encountered apply equally well to the work 
of the past year. The section that has been, investigated during the 
year is in many parts very sparsely settled 5 in some portions of it there 
has been very little movement of cattle, and, consequently, there was 
very little information to be obtained 5 in other parts the continual driv- 
ing of cattle from the Gulf coast has often made it very hard to dis- 
criminate between infection brought with these cattle aud permanent 
infection, which may exist for year after year without fresh importation. 
It is believed that the results given below are as nearly correct as any 
that can be obtained at present. 

ARKANSA.S. 

The unusual obstacles encountered in this State in collecting accurate 
information made it necessary to have two distinct investigations made 
across the State by different inspectors. The facts which they collected, 
while not in all cases indicating the same conclusion, have supplemented 
each other to such an extent that the line of the infected district may 
now be traced with approximate accuracy. 

Beginning at the Mississippi River, it was found that the native cattle 
in Mississippi County became infected by cattle driven in from fartlier 
south, and died from Southtoi fever. Mr. W. Burroughs informed Dr. 
Truml30wer that he had purchased cattle in Northeast Arkansas, in the 
counties of Craighead, Clay, Poinsett, and Greene, and had driven them 
to Bates and Polk Counties, in Missouri, in the months of July and Au- 
gust, that he bad done this for the past six years, driving as many as 
five or six herds each year without causing any harm to native Missouri 
cattle. Mr. Reed said, I don't want any cattle from south of Poinsett 
County." A. T. Martin, of West Plains, Mo., introduced Southern 
"fever several years ago with cattle from Jackson County. W. M. Sum- 
mers has been dealing in Arkansas cattle since 1874. He has purchased 
them in Poinsett, Craighead, Greene, Clay, Lawrence, Independence, 
Izard, Fulton, Baxter, Randolph, and Jackson Counties, but never knew 
them to convey the disease to Northern stock. He has never heard of 
any trouble arising from cattle that came from Mississippi County, Ar- 
Icansas, or from Pemiscot or Dunklin Counties, Missouri. Mr. Moore, 
a cattle dealer of tte same place, said he always had trouble with cattle 
that were brought from south of Batesville, Ark. To illustrate this, 
he said that several years ago he purchased 28 head of cattle 3 miles 
south of Batesville and drove them home; soon afterwards a number 
of the native cattle sickened and died with Southern fever. Dr. Moore, 
in 1882, purchased 70 or 80 head of cattle in Wliite County and drove 
them to a range located 6 miles southeast of West Plains, Mo. This 
was in the month of July. He kept them there two weeks and then 
drove them into Northern Missouri. Soon after he left the range at 
West Plains, the native cattle died of Southern fever. In Yanndale and 
Wittsburg, towns in Cross County, the native cattle still appeared sus- 
ceptible to. the disease. In Saint Francis County, in the vicinity of For- 
est City and WLeetley, the ranges are permanently infected, and have 
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been for a number of years, and many of the native cattle are still sus- 
ceptible and die during the summer months. At Bates viJle, in Inde- 
pendence County, and in the vicinity of Kensett, Judsonia, and Searcy, 
of White County, it was learned that animals brought from farther north 
almost always contracted this malady, and a large proportion of them 
died. A drove* of cattle from Prairie County was taken to Marion 
County in 1878, and produced the disease among native cattle there. 
At Carlisle, Lonoke County, it was found that there was permanent in- 
fection which had existed in that vicinity for many years. In 1881, a 
herd of cattle from Faulkner County and adjoining districts were taken 
to Boone County and caused infection of native cattle there. At Saint 
Joe, Searcy County, 4 miles northwest of Marshall, in the same county, 
native cattle are infected and die as the result of feeding on pastures 
infected by Southern stock. No signs of permanent infection were dis- 
covered at these places. Cattle from Conway and Pope Counties caused 
outbreaks of Southern fever in Boone County in 1881 and 1882. Cattle 
from Jackson County caused disease in Boone and Carroll Counties in 
1880 and 1882. A herd from Franklin County also infected animals in 
Carroll County. Crawford and Sebastian Counties are also infected, 
and animals taken to these counties from farther north contract the dis- 
ease. 

The reports from Washington, Madison, Boone, and Carroll Counties 
are more conflicting. They indicate that many places in these counties 
are permanently infected, and that loss of cattle occurs even when no 

aew infection is brought there from year to year by Southern cattle, 
ither reports from Eureka, in Carroll County, and from Prairie Grove 
and Fayetteville, in Washington County, and from Bentonville, in Ben- 
ton County, indicates that the pastures at these places are permanently 
infected, and tbat cattle contract the disease from grazing upon them, 
though no fresh infection has been introduced during the year. Cattle 
from Boonsborough, Washington County, carried the disease to Benton 
County some years ago. For many years cattle from the Indian Terri- 
tory and Texas have been driven through Northwestern Arkansas on 
their way to market, and it appears that this constant renewal of infec- 
tion has carried the northern limit of the infected district considerably 
farther northward in this part of the State than it is farther east. 

Taking into consideration the facts that have been given above and 
many others that for lack of space cannot be enumerated, it would ap- 
pear that the northern line of infection leaves the Mississippi Eiver at 
about the southern boundary line of Mississippi County. This is very 
nearly opposite the point in Tennessee, on the Mississippi Biver, to 
which the boundary line of the infected district was traced in that 
State. Going westward, this line would appear to follow the southern 
boundary line of Poinsett County, crossing Jackson and Independent 
Counties, going a few miles north of Bates ville, and then proceeds 
westward through Stone and Searcy Counties, leaving Mountain Yiew 
and Marshall a few miles to the north. It then takes a more decidedly 
northwestern direction, crossing Kewton and Carroll Counties, to Eu- 
reka, and is then directed westward to Bentonville, and from this town 
goes to the extreme northwestern corner of the State. 

We have not been able to learn of any infected places north of such a 
line, and, as has already been stated, there are many localities 30uth of 
this line which are not permanently infected. Our endeavor has been 
in drawing this line, as it was in drawing the line from the Atlantic 
Ocean to the Mississippi River, to include all the permanently infected 
places; and while this may do some injustice to places south of the line 



BUREAU OF ANIMAL INDUSTRY. 



525 



which are not permanently infected, it seems to be the only way in 
which a line can be drawn which will give a correct idea of the northern 
boundary of the infected district. 

INDIAN TERRITORY. 

The facts that we have been able to collect in regard to Southern 
fever in the Indian Territory are mostly in regard to instances of the 
occurrence of this disease in the northeastern part of the Territory, 
principally in the Cherokee and Creek Counties. Owing to the promis 
cuous driving of cattle through this section, it has been very difficult 
to get exact information as to the cause of the disease in many of the 
cases. Sufficient observations of a definite nature have be^i recorded, 
however, to show that the line of infection continues in a northwesterly 
direction from the northwest corner of the State of Arkansas, until it 
reaches to within 12 or 15 miles of the Kansas State line, at a point 
nearly south of Chetopa. Its direction is then westward across the 
Cherokee country and nearly half way across the Osage country. It 
then takes a southwesterly direction to the Texas State line, crossing 
the country of the Kiowas, Comanches, and Apr.ches. 

At the Ponca Agency the native cattle are subject to infection from 
cattle from farther south, and Kansas cattle which are taken to Ponca 
Agency do not contract Southern fever unless exposed to the infected 
cattle. The same appears to be true of nearly all of the territory em- 
braced in the Cherokee outlet. In the southern part of the Osage coun- 
try, and in all of the Creek country, cattle imported from ISorthern 
States are almost certain to contract this disease, while the native cat- 
tle mix with impunity with the Texas cattle. 

It is reported as the general experience of stockmen in Arkansas and 
the Indian Territory, that long drives and elose herding of cattle that 
are from the infected district, and are not usually susceptible to the 
disease, is an exciting cause of this malady, and large numbers -of such 
animals sicken and die during such drives. This has been particularly 
noticed with cattle from Southeastern and Eastern Arkansas which have 
been driven from there into the Indian Territory. These cattle, though 
undoubtedly from an infected section, contract Southern fever during 
their journey, or soon after their arrival in the Territory, and many of 
them are lost from its effects. Facts of this same nature, observed in 
other sections of the country, have been referred to in former reports. 

TEXAS. 

For more than a year we have been collecting information in regard 
to the occurrence of Southern fever in the State of Texas, and such other 
data as would serve to indicate the extent of the district which may be 
considered as permanently infected. The lines of evidence to which we 
have directed our attention are similar to those which have already been 
mentioned in our investigation of this matter in other States, and foF 
the information of those who are particularly interested in this question, 
as it applies to Texas, I would state that there are six classes of facts 
which serve as a basis of deciding this question. All of these are based 
on the three well-established conclusions, (1) that cattle from the per- 
manently infected district which are taken beyond this district, and 
where the infection does not exist, contaminate pastures, and in that 
way disseminate the disease among the native cattle in the non-infected 
district 3 (2) that cattle from the non-infected district which are taken 
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into the infected district contract the disease and suffer with the same 
symptoms as those which contract it in the non-infected district from 
exposure to the infection of Southern cattle ; and (3) that the native 
cattle of the infected districts enjoy an immunity from this disease, and, 
as a rule, do not suffer from it, either on their native pastures or when 
they have been driven into the non-infected section. In regard to any 
place in the infected district we should be able to establish one or more 
of the following facts : 

(1) Cattle from here have caused disease. 

(2) The native cattle of this section do not contract the disease. 

(3) Cattle brought to this section from the non -infected section of the 
country contract the disease. 

In regard to any place in the non-infected district we should be able 
to establish one pr more of the following facts : 

(1) Cattle from here, do not cause the disease. 

(2) The native cattle of this section, when pastured upon ranges over 
which cattle from the infected district have recently grazed, contract the 
disease. 

(3) Cattle brought to this section from non-infected parts of the 
country do not contract the disease unless they have grazed upon past- 
ures recently infected by Southern cattle. 

There is a doubt in the minds of many cattlemen whether Texas cat- 
tle are dangerous from all that section of the State in which cattle 
brought from the !N^orthern States contract the disease known as ac- 
climation fever. In the States farther east, that have been pretty 
thoroughly investigated, we have not found that there was any material 
difference in the district indicated by these two classes of facts. We 
have found that wherever cattle suffered from acclimation fever, there 
the native cattle were capable of disseminating the disease. It is true 
that, as we approach the extreme boundary line of the infected district 
there are many localities which are not infected, and, even in those that 
are infebted, the native cattle have not secured immunity, and conse- 
sequently do not disseminate the disease. There is, consequently", a 
belt of country along this boundary line on which but a small propoi"- 
tion of tl^e catUe are dangerous to those from farther north or west, but 
this belt is not many miles wide, and some of the cattle in it may be 
considered capable of infecting others. The emergencies which have 
arisen during the past year in regard to the movement of cattle from 
Texas, have made it very important that a preliminary line at least 
should be indicated across the State of Texas, which shall show the 
counties of the State that all attainable information leads us to believe 
are free from any permanent infection, and from which the cattle are in 
no sense dangerous to those of any other section of the country. 

The following facts were collected by Mr. R. C. Saunders, jr., from 
different stock owners who have had experience with cattle in Texas : 

Mr. J. F. Evans, of Sherman, Grayson County, Texas, stated that he 
had brought 160 fine cattle from ISForthern States to his ranch in Gray- 
don County, near Sherman, and that one-half of these cattle have died 
of Southern cattle fever. He also stated that he had taken a number of 
fine cattle from the !N^orth to his ranch in the Pan-handle, and none of 
them had died from the disease. He has on several occasions driven 
large numbers of cattle from Erath, Grayson, Palo Pinto, Hunt, Fan- 
nin, Denton, Ellis^ Hill, and l^evada Counties to his ranch in Donley 
County, and states that no disease was caused by them. In the sum- 
mer of 1881 he took 6,000 cattle from Grayson, Hunt, Tarrant, and 
Denton Counties to his ranch in Donley County, and no disease re- 
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suited. Mr. Evans also stated that the native cattle in counties from 
which these herds were driven do not contract the disease from the cat- 
tle that are driven from the extreme southern counties of the State. 

Mr. C. W. Smith, of Gainesville, Cook County, stated that in the 
spring of 1880 he had driven 300 cattle from his ranch in Cottle County 
to Gainesville, and that on the road they had crossed the Southern 
Texas trail, and by this exposure 180 head were infected and died of 
Southern fever. 

Mr. O. G. Slaughter, of Dallas, Dallas County, stated that in May and 
June, 1884, he drovfe 7,000 cattle from his ranch in Dawson County, on 
the Colorado Elver, to the Cheyenne and Arapahoe Eeservation in the 
Indian Territory. They came in contact with a herd from Southern 
Texas, and 200 of the 7,000 died of Southern fever. He also stated that 
cattle from the coast country will infect cattle on his range in Dawson 
County, and that fine cattle from the Northern States do not contract 
the disease on his ranch unless infected by Southern cattle. 

Mr. Eue, of Sherman, Grayson County, stated that in 1873 he drove 
1,000 cattle from the Concho Eiver, ia Tom Green County, to Pettis 
County, Missouri, and that they infected the native Missouri cattle. 

Mr. J. T. Davis, of Colorado City, Mitchell County, said that in the 
spring of 1884 he bought 12 Kentucky bulls and took 10 of them to his 
ranch 60 miles north of Colorado City. Kot one of these died. The re- 
maining 2 were taken to his ranch in Falls County, and both died from 
Southern fever. 

The Magnolia Cattle Company, of Colorado City, Mitchell County, 
stated that in the spring of 1884, they had taken 285 bulls from Illinois 
to their ranch in Mitchell and Howard Counties, and that but 3 of the 
whole number were lost during the summer. 

Mr. J. A. Peacock, of San Angelo^ Tom Green County, stated that he 
had shipped 1,000 cattle from his range on the head of the Concho Eiver, 
in Tom Green County, to Pecos Station, and had then driven them on 
the trail up the Pecos Eiver, with 800 cattle that had been shipped from 
De Witt County, Texas. During the drive from Pecos Station to Fort 
Sumner, Mex., 400 of the Tom Green cattle died of Southern fever, 
being infected by the 800 cattle from De Witt County. This occurred 
in June, 1884. 

Mr. J. D. Merchant, of Baird, Callahan County, stated that he had 
been introducing fine cattle from the Eastern States into Callahan 
County for a number of years, and that he has never lost less than 33 
per cent, of all such imported cattle. From 1873 to 1876 he had brought 
a number of fine cattle into Denton County, and that there he lost about 
50 per cent, of them. 

Mr. J. W. Snyder, of Cheyenne, Wyo., purchased 350 cattle in the 
spring of 1884 from Gonzales County, Texas, which were shipped di- 
rect from Luling on the Sunset route to Wyoming. They infected a 
herd of 450 Wyoming cattle, from which 80 died. Mr. Snyder believes 
that cattle might be driven from any part of Texas to Wyoming with 
perfect safety to Wyoming cattle, but that they cannot be shipped by 
rail from the infected portions of the Stale without causing infection. 

Mr. Glascoe, of Fort Worth, said that he had a ranch 130 miles west 
of Wichita Falls, in King County, on which were 1,000 cattle. The 
trail went through a portion of his ranch over which cattle from South- 
ern Texas were driven, and his own herd was infected from this trail, 
causing the death of 40 animals. 

Mr. J. E. Stevens, of -Thurston, Pecos County, stated that he had a 
ranch 30 miles north of Thurston, on which he placed 140 cattle from 
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Fayette County, Missouri, in December, 1883. Southern fever devel- 
oped among these animals from February to May, 1884, and 80 of them 
died. Mr. Stevens stated that these cattle certainly died from South- 
ern fever, and that from a third to a half of all northern cattle taken to 
his ranch in this county are sure to die. 

The Matador Cattle Company, of Colorado City, stated that in June, 
1880, 400 half-breeds were driven from their rauch in Motley and Cot- 
tle Counties to Gainesville and there shipped E"orth. These cattle 
crossed the Southern trail on their way and 60 of them died from South- 
ern fever. 

Mr. J. M. Dougherty, of Denton, Denton County, bought 22 head of 
cattle from Cooper County, in Missouri, in December, 1877, and during 
the summer of 1878 18 of these animals died from Southern fever. 

Mr. Charles Goodnight, of Clarendon, Donley County, whose ranch is 
located in Armstrong County, stated that about 100 cattle from his 
herd were exposed to a trail over which had passed 1,500 cattle in the 
early summer that had come from near Fort Mason, Mason County, 
Texas. Thirty animals out of the 100 died of Southern fever. Mr. 
Goodnight also stated that in 1878, his native cattle were infected by a 
herd which came from the country on the Kueces River, west of Austin, 
and that 300 animals died as a consequence of this infection. 

Brown & McClellan, of Clarendon, Donley County, who have a 
ranch in Armstrong County adjoining that of Mr. Goodnight, stated 
that in 1884 they brought 20 bulls from Emporia, Kans., to their ranch ; 
that they also brought 500 cows from Tarrant, Kaufman, and Collin 
Counties ; that these cows infected their ranch, and as a consequence 10 
of the 20 bulls died of Southern fever. 

Mr. J. J. Hittson, of Weathersford, Parker County, stated that in 
1884, he brought 40 bulls from Missouri to a ranch in Palo Pinto County; 
that 20 of these contracted Southern fever and died. He also stated 
that Southern cattle do not infect the natives on his ranch in Stonewall 
and Fisher Counties. ^ 

Mr. J. M. Dawson, of San Angelo, Tom Green County, stated that in 
1879 a herd in Motley County was infected by about 900 cattle, which 
came from San Saba and adjoining counties, and that 500 died from 
this infection. Mr. Dawson now has a ranch in Tom Green County, and 
he finds that Southern cattle will infect his native cattle. The ranch 
is situated on the Pecos Eiver, 13 miles northeast of Fort Stockton. 
In the spring of 1884 he took 120 bulls from Missouri to his ranch in 
Tom Green County, and that none of these died from Southern fever 
until some Southern cattle passed through the ranch and infected 
them. 

Mr. Creswell, of Dodge City, Ford County, Kansas, states that a herd 
of 300 cattle in Ochiltree County, Texas, was infected in the summer of 
1884 by a herd of 1,200 animals from Taylor County, Texas, which 
passed over the range. A hundred of these cattle died as a consequence 
of this infection. Another company in the neutral strip lost 400 out 
of 1,000 cattle by infection from this same herd, which came from Tay- 
lor County. Some of the ranchmen in the Pan-handle stated that they 
believed no Texas cattle would cause infection which came from west of 
the one hundredth meridian and north of the Texas Pacific Eailroad. 

Mr. Towers, of Dodge City, Ford County, Kansas, stated that a herd 
of 450 cattle on a range in the neutral strip was infected in 1881 by a 
herd of cattle driven up from Lampasas County, and 100 of the herd 
died from Southern fever. 

Mr. H. T. Groome, of Mobeetie, Tex., stated that the ranch occupied 
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by his company was located in Eoberts, Gray, Carson, and Hutchinson 
Counties. A portion of the herd was infected by a herd of cattle in 
1884, driven from near Colorado City, Tex. As a result of this infec- 
tion 65 of the cattle died. 

Mr. Gr. A. Brown, of Wichita Falls, had 40 cattle in Donley County 
which were exposed to 200 that came from Williamson County. Twenty 
of these contracted Southern fever and died. 

Mr. J. W. Sacra, of Gainesville^ Cook County, stated that his ranch 
was located in Donley and Armstrong Counties ; that in the summer of 
1884 he took two herds from the Concho and Colorado Eivers, in Tom 
Green and Concho Counties, to his ranch, aod that tli^y caused no in- 
fection. He also stated that he took 500 animals in June, 1882, from 
Clay County to his ranch, and no disease was produced by them. 

It was stated that Messrs. Gunter & Munson, of Sherman, brought 
during the years 1879 to 1882 300 fine bulls from Northern States to 
Grayson County, and that they lost more than half of them from South- 
ern fever. 

Mr. S. Dyer, of Briscoe County, near Paloduro, lost 100 Hereford cat- 
tle in 1884 by infection from a herd from Southern Texas. 

Mr. W. Dyer, of Hall County, near Paloduro, lost 300 cattle in 1880 
from the same cause. 

Mr. W. C. Harris, of San Angelo, Tom Green County, has a ranch 15 
miles west of San Angelo. In the winter of 1883 Mr. Harris brought 30 
bulls to his ranch and these did well until he put a herd from Frio 
County upon the same ranch ; as a consequence of this they contracted 
Southern fever and 16 died, but none of the natives raised in Tom Green 
County died from this infection. Mr. Harris and Mr. Peacock both stated 
that it was perfectly safe to bring cattle from the Korthern and Eastern 
States to Tom Green County, provided they were not allowed to come 
in contact with a ranch infected by cattle from the southern part of the 
State. 

Colonel Young, of Fort Worth, stated that of 100 fine bulls taken to his 
ranch in Garza County at various times in recent years he has only 15 
or 20 left, and that the majority of these have died from Southern fever. 

Mr. T. Odham, of Wichita Falls, has a ranch in Gray and Wheeler 
Counties. A part of his herd in the summer of 1884 strayed on a trail 
that was infected by cattle from the country around Fort Worth and 
west of it. Forty animals died from this infection. 

As the information given above was not considered suflicient upon 
which to base even a preliminary line locating the extreme boundary of 
the permanently infected district, the following circular was issued in 
April, 1885 : 

Department of Agriculture, 
Bureau of Animal Industry, 
Washington f D. C, April 18, 1885. 

Important to Texas cattle-owners : 

My attention has recently been directed to the fact that various States and Terri 
tories havQ prohibited the introduction of Texas cattle, because of the alleged danger 
tliat they will commuuicate a fatal disease to the native cattle of such States and 
Territories. Such prohibition is very detrimental to the cattle industry of the whole 
State of Texas, and I am informed by the Chief of Bureau of Animal Industry and by 
many others acquainted with the subject that the cattle from a considerable part of 
this Slate do not communicate such disease and are not sources of danger to the cattle 
of other States. 

Therefore to secure reBable and abundant information as to the limits of that part 
of Texas from which cattle may be safely taken to other States without restrictions, I 
hereby request the cattlemen of the following-named counties to send answers to tlie 

34 AG— '85 
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questions hereto appended, directed to the Bureau of Animal Industry, Department of 
Agriculture, Washington, D. C. 

Counties of Archer, Bandera, Baylor, Brown, Callahan, Clay, Coleman, Comanche, 
Concho, Cooke, Cottle, Crocket, Denton, Eastland, Edwards, Erath, Fisher, Gillespie, 
Greer, Hamilton, Hardeman, Haskell, Hood, Jack, Jones, Kent, Kerr, Kimble, Kin- 
ney, King, Knox, Lampasas, Llano, McCulloch, Mason, Maverick, Menard, Mitchell, 
Montague, Nolan, Palo Pinto, Parker, Pecos, Runnels, San Saba, Scurry, Shackelford, 
Somervell, Stephens, Stonewall, Tarrant, Taylor, Throckmorton, Tom Green, Uvalde, 
Wichita, Wilbarger, Wise, Young. 

1. Have you purchased any bulls or other cattle, or do you know of any that have 
been brought from north of the south line of Kansas to your vicinity or to any part 
of any of the counties named above ? If so, state the number, the location as near as 
possible to which t)jey were taken, and the number, if any, which died of acclimati- 
zation fever. 

2. Do you know of any cases in which cattle from the eastern counties of Texas 
have been taken to the dounties named above in the spring or summer months and 
allowed to pasture on the same ranges with the cattle native to those counties ? If 
so, state if any disease occurred among the native cattle, and give symptoms and num- 
bers aflected as far as possible. 

If the cattlemen of the district referred to unite in sending this information at once 
it is hoped thatit will be possible tosecuremodificationsof the restrictions now placed 
upon the Texas cattle trade to such an extent as to bring great relief. 
Very respectfully, 

NORMAN J. COLMAN, 
Commissioner of Agriculture. 

In reply to this circular the following letters were received : 

ARCHER COUNTY. 

Mr. E. B. Harrold, — I purchased and brought into this county 42 bulls from De Witt 
County, Illinois. Three of these animals died. . 

E. F. Sf^ W, S. Ikard. — We purchased 30 bulls in Iowa and brought them into this 
(Archer) county. One of them died of acclimatization fever. 

ARANSAS COUNTY. 

Mr. T. B. McCampbelly liockford. — In the fall of 1878 1 shipped from Missouri one car- 
load of Durham cattle, about 24 head. Lost by acclimation 4 head. Two years ago 
last fall I brought from Lafayette, Ind., three car-loads (72 head) of Hereford cattle, 
40 of which I kept on my own ranch. I lost 2 by acclimation fever, and 2 of bruises 
received on the journey out. Our cattle are not aflected by Eastern or Northern im- 
portations so far as my experience leads, 

Mr, Thomas M. Coleman, RockporU — I do not reside in any of the counties mentioned 
in your circular, " Important to Texas cattlemen," but as you have sent me one I sup- 
pose you want information from this section. In reply, I have to say that a greater 
or less number of cattle have been imported to this section every year since 1874 from 
north of the southern line of Kansas, mostly from Kentucky, and that about 25 per 
cent, have died of acclimating fever. 

I know of hundreds of instances in which cattle have been brought to this section 
from Eastern Texas and Louisiana, resulting in no disease to the imported or native 
cattle. 

In addition to your interrogatories I will add that I have known cattle bred and 
born here, isolated from the range and large pastures, that, when sent out to large 
pastures, were affected as imported cattle, and as large a per cent. die. Otherwise 
contagious disease is unknown among our native range cattle. 

BANDERA COUNTY. 

Messrs. H. H. Carmichael ^ Co., Bandera. — Messrs. James B. McElroy, of Washing- 
ton, Washington County, Pennsylvania, Andrew Mansfield and James D. Davenport, 
of this (Bandera) county, purchased 5 head of fine Durham cattle (2 cows and 3 bulls) 
in the month of August, 1882, in Washington County, Pennsylvania, and brought 
them to this i)lace. They were turned out upon the range with our native cattle. All 
have lived and done well ; the cows have brought calves every year since their arrival 
here ; the bulls have served about the same number of cows as are usually served by 
bur Texas bulls. 

There are other stock-raisers residing in. this county who have fine cattle that were 
brought from north of Kansas— Judge E. M. Ross and Albert Maverick. They did not 
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bring them from the North; they were purchased by them after having been brought 
through to San Antonio. All of the aforementioned cattle have done well on the 
range, and have had no symptoms of fever or disease of any kind whatsoever. 

BEXAR COUNTY. 

Mr. Henrii Terrell^ San Antonio. — Referring to your circular of April 18, which ap- 
pears in the Associated Press dispatches of day before yesterday, I beg respectfully 
to submit for your information the result of my personal experience of five years of 
importation and dealing in cattle in Texas. 

I have purchased yearly in Ohio and Michigan, blooded cattle, registered herd-book 
stock, and had the same shipped to my ranch near this city, and have given especial 
attention to the so-called "Texas" cattle fever. 

In shipping my fine stock I have had stalls made in the car, had a careful man in 
charge, provided barrels of water and an abundance of feed to last through the 
journey. The stock has not been allowed to be taken from the cars from place of 
shipment until their arrival in this city. On their arrival here they have been as 
carefully attended to as possible, no labor or expense being spared to save them. With 
all this oar^ I have been able to reduce the loss to less than any other person in the 
business of whoso experience I know. My loss has averaged about 20 per cent. 

All stock imported have an acclimating fever, horses as well as cattle, but the per- 
centage of loss in shipping horses from the North is only about 5 per cent. 

Post mortems made on the dead animals (cattle) of my importation show great 
diversity in the character of the disease. With some the manifold is thoroughly im- 
pacted with nearly dry, undigested food. Others show all the indications of death by 
pneumonia, with a slight adherence of the lungs to the pleura. With others the only 
evidence of disease is in the spleen and kidneys. One animal, after apparently recov- 
ering from the disease, died of gangrene — dry rot, as it were — retaining its apjietite 
after its ears had fallen ofi", and when its feet were almost ready to fall off. One, 
where the post mortem showed both lungs and spleen affected, seemed to have lost all 
its blood — arteries and veins free of blood and less than half a pint of coagulated blood 
in the heart. 

These animals were kept in the same stable and sheds with native stock and with 
animals saved from previous importations, drank at the same watering place, and 
took their exercise in the same lot. No native or previously acclimated animal has . 
ever contracted disease from such contact with the affected. 

I have no personal interest in the driving of native Texas cattle to Northern markets, 
but I beg respectfully to say that your list of counties given should have included, in 
my opinion, Zavala, Frio, Medina, Atascosa, Karnes, Wilson, Bexar, Kendall, Blanco, 
Burnet, Travis, Hays, Comal, Guadalupe, Gonzales, De Witt, Lavaca, Fayette, Cald- 
well, and Bastrop. The occasion of all the trouble, in my opinion, arises from ship- 
ping cattle raised on the lowlands of the coast, having very soft hoofs, to such points 
as Wichita Falls, and then starting them on a dry, hard trail over flint, gravel, and 
limestone rocks. Such animals become feverish in their feet and legs, and their move- 
ment over the trail leaves the germs or poison of a fever on the grass from which the 
Northern herds are poisoned. I do not believe that our acclimating fever arises from 
the same cause. 

Cattle raised on the dry, hard soil and limestone ridges in the additional counties 
named should not be quarantined against. This stock is as sound and healthy here 
and can be driven North in as good condition, as any other cattle can be. They should 
uot be classified with the stock raised on the low marsh lands near the coast. . And 
even those, if driven slowly from their breeding-ground, instead of shipping to Eed 
River by rail, can bo taken to the Northern ranges without danger of communicating 
disease, as the long drive before crossing Red Kiver Avould tend to put them on a 
healthier footing. 

Messrs. J. O. T. Deivees^ Sa7i Antonio. — Our ranch is situated in Wilson, Karnes, 
and Atascosa Counties. We purchased 3 bulls in the year 1876 ; shipped them from 
Kentucky and turned them in with our Texas cattle. None of them died from fever ; 
they lived and did well for several years. 

We have handled a great many cattle from different parts of Texas and other States. 
We have brought cattle from Louisiana, Mississippi, Mexico, and from the coast of 
Texas to the eastern line, and from several counties northwest, and mixed them with 
our cattle on our ranch, and have never known of any disease to trouble them. We 
have never bad such a disease as Texas or splenic lever. We have never lost any 
cattle except from black-leg or starvation. Our opinion is that the Texas fever is un- 
known in our native Texas cattle, and we do not believe they are capable of impart- 
ing a disease they do not have. 

Mr. H. E. Barnard, San Antonio. — I am not well acquainted with all or any con- 
siderable portion of the counties named in your circular. I am well acquainted, how- 
ever, with all Southwest Texas, including with many others, Bandera, Bexar, Frio, 
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La Salle, Dimmit, Maverick, Zavala, Medina, Uvalde, Kinney, Kerr, Kimble, Llano, 
Mason, Menard, Crochet, Pecos, Presidio, Tom Green, Concho, Blanco, Hays, and 
Comal. I have known several parties who have purchased thoroughbred bulls in 
Kansas, Illinois, Missouri, Kentucky, and Iowa, and shipped them into these counties 
with varied experience. Sometimes nearly all have died, sometimes none ; generally 
there has been a small loss. The loss in former years has been much larger than of 
later years. When a loss is sustained now the general opinion is that it is the result 
of bad management very largely. Our own experience has been that of success ; aud 
my own opinion is that with proper care shipments of this kind may be made into 
any one of the counties I have named with reasonable security. 

I have known but three instances in as many years of my own knowledge of the 
shipment of cattle from eastern counties of Texas into the counties I hfive named, 
although no doubt many more have been made. From those within my immediate 
knowledge no harm was done to native cattle, and great benefit was apparent to the 
Eastern cattle. 

We drove 4,000 from Northern Texas (the extreme northern portion of Texas) to 
our ranch in Uvalde County, and neither those driven there nor the natives wore in 
anywise injuripusly aflfected. 

This section Of country which I have named has an altitude of from 700 to 2,000 
feet above the level of the sea, and is by me considered the healthiest portion of the 
United States for both man and beast. 

There has not, to my knowledge, been any disease among the cattle in this section 
during my acquaintance with it, which has extended over about four years. I for- 
merly resided at Saint Joseph, Mo. 

Many cattle have been purchased from this section this year for Colorado, and those 
buyers have nearly all told me that there is no danger from cattle driven over the 
trail from this section. 

There seems to be an almost universal belief that there would be danger from cat- 
tle which had been shipped. 

I am of the opinion that the counties I have named produce entirely healthy cattle, 
and quarantine against them is unjust and unnecessary. 

Dr. George B, Johnstofif San Antonio, — Our secretary has handed me one of yonr 
circulars. 

" Have you purchased, any bulls or other cattle V 

Yes ; 16 head of bulls and heifers of T. E. Miller, of Illinois. They were Herefords, 
and arrived here February 28, 1885. They were shipped in box-oars, and were not un- 
loaded on the way. They began to sicken April 20. Five died from fardlebonnd or 
congestion of the manifold. All were sick, some very low. Eleven are now well and 
quite fat. They were taken to my home farm, 8 miles out from San Antonio. 

In answer to your second question I would say that Mark Pruit, of Uvalde County, 
Texas, drove 400 head of stock cattle from near Houston to his ranch in Uvalde two 
years ago. I inspected them last spring (to learn how such cattle do here) and found 
they hsS. no fever, and had given no disease to the native stock. 

Cattle grow larger and improve greatly by the change from Eastern to Western 
Texas. The above stock did so most decidedly. His ranch stock and mine intermin- 
gle freely. 

BRAZOS COUNTY. 

M. B. Stoddard, Bryan, — I have driven and shipped 3,000 to 4,000 head of cattle 
each year, for the past eight years, from this county to Caldwell, Kans., and Fort 
Dodge. No complaint ever reached me as to the cattle being diseased, or communi- 
cating disease to other cattle. 

SUBNET COUNTY. 

A. B. JohnsoUj Burnet. — Noticing your publiajied address to the citizens of many 
counties in Texas, I take the liberty of answering for Burnet County, although it is 
not included in your request. We have an elevation of about 1,500 feet above sea- 
level, with a broken and mountainous surface, and numerous streams of pure water. 
I am confident that it is as healthful for man and beast as any other point in the United 
States. 

In answer to your inquiries I will say that I have a number of Durham cattle on my 
ranch, some of them thoroughbred registered stock, and none of them have ever shown 
any signs of disease. I have driven cattle North myself, and have conversed with over 
twenty-five responsible persons who have driven herds from this county North^ aud 
not one of them have ever known of any disease emanating from their cattle. And 
there never has been an instance where complaint has-been made against our cattle. 

CLAY COUNTY. 

Mr, W. S. Ikard, Henrietta. — ^I would say that I have been buying cattle from Iowa, 
Illinois, and Missouri for several years. About eight years ago I bought 10 Hereford 
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bulls from Mr. Miller Beecher, in Illinois; 7 died, bnt I think this was cansed by 

(Iriviug through. It might have been the result of fever. In 1874 I brought 10 Dur- 
hams from Kentucky ; lost none ; in 1883 I brought 2 Hereford buUs from Missouri 
and 9 Durhams, and lost none ; in 1884, 1 bought 26 Hereford bulls from Low Hastings, 
of Iowa, and 2 half Highland Scotch, none of which died during this winter. I don t 
believe there is any danger here. 

COIJEMAN COUNTY. 

Mr. B. H, Overall, CoZman.— Referring to your circular of 18th of April, I have to 
say that in January, 1884. I bought of agent of Messrs. A. A. Crane & Co., Henry 
County, Illinois, 25 cross-bred Hereford and Durham bulls. They were immediately 
transported to my ranch in this county ; they arrived about the 20th of the mouth ; 
were turned into feed-pens with native buUs and other cattle, fed on milled hay and 
sorghum (sugar-cane) until the 1st of April, when they were turned loose in pasture 
of 25,000 acres, with nearly 3,000 head of cattle. Up to the time of turning them 
loose I saw them two or three times each day. I am confident I never saw a healthier 
or more thrifty bunch of cattle. Several months after this my hands reported two of 
them dead. On inspecting them one was found to have been gored by a bull; the 
other was so decomposed tiiat I could not make a critical examination of him. These 
are all the losses I met with during the season. If any of these cattle were affected 
with Texas or splenic fever they all recovered, as we found none other than above de- 
Bcribed dead, and saw none sick. i . t_ t j-xi 

I have purchased several hundred head of cattle in Arkansas, on parallel with Little 
Rook, and transported them to my ranch for breeding cattle, and have never known 
a case of Texas fever among them. 

Mr, 8, 0. Cotton, Coleman^—AB a cattlemaii of Coleman County, Texas, I ask leave 
to respond to yonr circular of 19th ultimo : 

(1) 1 have not brought any bulls or other cattle from north of south line of Kansas, 
but several cattlemen of this county have bought such Northern bulls, the number I 
don't know. I have repeatedly made inquiries of the purchasers of such bulls as to 
the effect of the climate upon them, and I have never heard of one dying from ac- 
climatization fever. 

(2) Yes ; I brought over 700 head of cattle from near the Gulf coast of Southeast 
Texas to this county in June, 1882. These were pastured along with the native cattle 
here, and not one of the latter ever died as the result of this contact, so far as I know, 
and no disease of any kind occurred to any of the cattle. 

Many thousands of cattle are driven through this county annually from Southern 
and Southwestern Texas, and I have never heard of any disease resulting therefrom 
to the cattle of this county. 

I am authorized by my neighbor, Mr. Andrew Young, an extensive cattle-owner of 
many years' experience in this comity, to make the foregoing responses to your cir- 
cular for him also. 

We do not believe that cattle from this section have ever caused disease to Northern 
cattle, and we consider the Kansas quarantine a great and unnecessary hardship upon 
us. We trust you will be able to grant us relief. 

COLLINGSWORTH COUIOT. 

Mr, J. John Drew, North Elm Creek.— 1 have during the last nine years been engaged 
in the business of cattle ranching on the open prairie and in inclosed pastures in South- 
western Kansas, the Indian Territory (that portion just east of the one hundredth 
meridian and north of the thirty-sixth parallel), and that portion of Texas as indi- 
cated by the heading of this letter, which lies just west of the one hundredth meridian, 
with the thii-ty-sixth parallel running right through the center of one pasture. This 
experience, and it is one that has been dearly purchased, has proven to me that there 
is danger from the Spanish fever with caitle coming from that portion of our State, 
say south of the thirty-third parallel. Under no circumstances would I permit any 
cattle from a region south of the above line to get near enough, or into, my pasture, 
so that there would be a liability of any of my cattle grazing or watering where they 
had been, until at least after a frost. 

We buy every year some Southern cattle, but we always hold them out, under close 
herd, until after first frost. 

COOKE COUNTY. 

Jlfr J. G. Witherspoon, Gainesville.— In answer to the first question asked by yon in 
your communication through the papers, I will say that we bought and put on our 
ranch in Hardeman County 73 Hereford and Shorthorn buUs this spring. We were 
encouraged to do this from the fact that our neighboring ranchmen, Forsyth Cattle 
Company, have been buying bnUa from the same partieB we bought from in the State 
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of lUinois for two or three years, and thoy have lost very few, if any, from Texas or 
acclimatization fever. There have been no cattle turned in our range from Southern 
or Southwestern Texas, so we cannot answer your second question, hut will say that we 
lost cattle in 1883 from driving on the trail behind Southern cattle, and from contact 
with them, with the disease known as Texas fever. During last season our neigh- 
bors in Cottle County lost cattle in the same way, and for this reason we would be 
afraid to turn Southern or extreme Southwestern cattle among ours on the range. 
However, we believe that no cattle raised or held one year north of the Texas Pacific or 
west of the Houston and Texas Central Railroad are liable to give the disease, known 
-as Texas fever to our cattle (in Pan-handle), or to cattle in the State of Kansas, or 
in any of the Northwestern Territories. 

Mr, J, M, Lindseyf Gainesville. — On three occasions I have shipped blooded bulls aud 
heifers from Missouri and Hlinois to this county (Cooke) and lost none of them. In 
the fall of 1882 I brought in from Tennessee 40 head of Shorthorns. I lost 6 of these 
in the summer of 1683. In the fall of 1883 I brought in 30 head from the same place 
and lost 8 of them in the summer of 1884. I have known of a great many cattle that 
were driven and shipped from eastern counties in Texas to Cooke and surroundiug 
counties, or into the Indian Territory. I have known native cattle in these counties 
affected by reason of these Eastern Texas cattle being grazed and ranged with them. 

Mr. S. Witherspoony Gainesville.— -We ranch in Hardeman County. In answer to your 
first question, I will say that we bought 75 Hereford bulls from Mr. Gregory, of the 
firm of Gregory, Cooley & Co., of Chicago, live-stock commission firm. The bulls 
were bred by Mr. G. on his farm near Chicago ; were shipped to this county (Cooke) in 
December, and carried from here to the ranch in April last. None of them have died 
so far. Our neighbors have been buying blooded bulls from the Eastern States, prin- 
cipally from Illinois, Missouri, Kentucky, and Tennessee, and have had good luck with 
them. However, I wish to say that I do not believe that acclimatization fever has 
anything to do with it, or is in any way connected with Texas or splenic fever. Any 
cattle transferred from one county to another, and more particularly from a northern 
to a southern county, are liable to die with acclimatization fever, while no cattle were 
ever known to die of Texas or splenic fever unless they have come in contact with 
Southern or coast cattle, or have been driven across or on the trail with them. We 
have never known cattle from our country (Northwest Texas) to give Texas fever. 
Have never had Southern cattle thrown with ours on the range, but have had cattle 
to die from contact with Southern herds on the trail. We think the Texas Pacific 
Railroad a safe line from which cattle can be carried North without danger of impart- 
ing fever. 

Mr. J. E, JStevenSy Gainesville. — No danger of cattle driven from north of Texas Pacific 
Railroad, and west of Missouri, Kansas and Texas Railroad giving Northern cattle 
Texas fever. 

DONLEY COUNTY. 

Mr. James JI. Parks, Clarendon.— In. reply to your circular letter, I will state that 
this county is in the Kansas quarantine grounds, which extends in this vicinity to an 
altitude of about 2, 000 feet or higher. .Almost all the cattle in this quarantine ground, 
i. e.f bounded on the east by the one hundredth meridian and south by latitude 34, 
are just like Kansas cattle, subject to the contagion of splenic or Texas fever, and 
many die from crossing and feeding on the trail nsed by coast and Middle Texas cat- 
tle, just as Kansas cattle do. 

I have talked with Mr. Charles Goodnight, one of the best posted cattlemen of the 
Pan-handle of Texas, and he thinks the cattle native of Andrew, Baylor, Callahan, 
Cottle, Fisher, Greer, Hardeman, Haskell, Howard, Jones, Kent, Bang, Knox, Martin, 
Mitchell, Nolan, Scurry, Shackelford, Stonewall, Throckmorton, Taylor, and Wil- 
barger will not transmit fever to the cattle in this locality, which is practically the 
same as Kansas. Mr. Goodnight's herd is Durham and graded Durham. He will not 
admit cattle to mix with his nerd without n thirty days' quarantine of all cattle from 
a lower altitude than about 1,000 feet above sea-level. 

Mr. Goodnight further states that, from practical experience on the trail with cat- 
tle that were known to transmit the fever, there is no danger to Colorado or Western 
Kansas cattle if the coast or Middle Texas cattle are taken on foot through a high alti- 
tude, say of 2,000 feet above sea-level, or, in other words, the high altitude of the Pan- 
handle of Texas will prevent the transmission of the fever during the time it takes 
to drive about 250 miles. 

ERATH COUNTY. 

Mr. JoJm A,Freyj Steplienville. — In answer to your communication of April 25, 1 will 
say that I have brought and known of being brought to this county 62 head of Shorthorn 
cattle from north of the line you speak of in your commnnication. In the year 1867 
the Bniington Bros, brought 24 head of oattle from Northwestern Hlinois, 17 heifers, 
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and 7 huWa, and in the year 1883 J. M. Bmington, of this county, brought 34 head 
from the same State, 10 bulls and 24 heifers, and in 1884 G. W. Gentry and myself 
bought 4 head that were, shipped from Kentucky. Out of the lot brought here in 
1867 by Bruington Bros. 4 died from acclimatization fever. I suppose out of the lot 
brought by J. M. Bruington (34) three died, not of fever, but I think from black-leg. 
Out of the 62 head brought here only 4 head have died of the fever. 

In answer to the second question, there have been a great many cattle brought to 
this county from Eastern Texas in all seasons of the year, and such a thing as the 
cattle from that county imparting disease to our cattle here was never heard of, so 
far as my knowledge extends. , 

I forgot to mention, in answer to your first question, that the cattle of J. M. Bru- 
ington, brought here from the North, have been running in the same pasture with 
native cattle ever since they have been here, and both the native and Northern ^cattle 
are perfectly healthy. 

Mr. J.E. Hyman, StepUenville. — In answer to your first question, I will say that I 
know of about 100 Durham cattle— mixed bulls and heifers— that were introduced 
into Erath County, and that only a very few have died, not over 7 per cent. It is 
very problematical whether any died except from careless handling and want of proper 
feed and shelter. ♦ 

I know of no Eastern Texas cattle being introduced into this county, and have 
heard of no trouble from this source. 

KL PASO COUNTY. 

Mr. Louia W. Evans, Camp Bice. — In answer to your first question, I have to say that 
I, together with ray immediate neighbors, imported from Kansas the 1st of April last 
60 head of Hereford and Shorthorn bulls, and none of them have died so far. Also 
my friend, Mr. G. T. Newman, whose ranch is located in the eastern part of this 
county, imported from Missouri, some two years ago, a lot of Durham bulls, and lost 
none. 

In answer to the second question, I would say that in May, 1884, 1 shipped 470 head 
of cattle from Gonzales County to this place, and drove them from here to my ranch, 
25 miles below here, on the Rio Grande, and during the month of July some 50 head 
or more of the native cattle (with which those shipped had come in contact) died. 
My neighbors pronounced it Spanish fever. 

Mr. J. C. Beatiy, El Paso. — Your^'circular at hand. The counties named therein are 
exempt from what is known as Texas fever ; but cases have come under my observa- 
tion where cattle have been driven from the extreme southern part of the State, and 
have transmitted the disease to cattle located on the ranges. So far as my observa- 
tion has gone Texas fever is confined to cattle in the extreme southern part bf the 
State. Bulls brought from north of the south line of Kansas require to be brought in 
when young, and if properly taken care of are all right. They are safer in this part 
of the State than if taken farther east where the elevation is not great. 

FRIO COUNTY. 

Mr. James Speed, Moore Station. — I will state that I have driven cattle to Kansas 
since 1870, and by the commingling of the cattle from Southwest Texas with other 
animals they have never taken any diseases from them. I also notice that the county 
to which I belong is not included in your list. 

My brother, S. G. Speed, has shipped cattle from Lebanon, Ky., and has the same 
cattle in Frio County. He lost some on the first shipment, but none on the last ship- 
ment. I cannot see how this is so in regard to Texas cattle breeding disease when no 
such thing has ever been discovered in Texas cattle. A great many people in my 
county have become educated to citizenship, and still more of them believe that the 
General Government should control commerce between the States that belong to the 
General Government. 

GRAYSON COUNTY. 

Mr. Joseph Clymer, Sherman. — I have to say that I purchased, in the fall of 1883, 
18 head of thoroughbred Shorthorn cattle in Kentucky ; transported the same to this 
county by steamboat and railroad. In the lot I had 13 heifers and 5 bulls ; sold 4 
bulls and 1 heifer. I still own 12 heifers and 1 bull. All the heifers have been bred 
and now have calves. None ever showed any symptoms of disease whatever. Our 
prairie grass has given them a rapid growth. 

GONZALES COUNTY. 

Mr. J, E. Wilson, Waelder. — In answer to the question asked I would respectfully 
say that last year we shipped to Presidio County (which joins Tom Green and Pecos 



536 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



Counties) cattle from Waelder and from Bee, Live Oak, and Goliad Counties in the 
spring, summer, and fall of last year (1884), and we have had no disease of any kind 
whatever np to the present time. The cattle are doiug finely and have always buen 
healthy. I also sMpped from the counties of Live Oak, Nueces, Bee, and Gonzales to 
Wichita County some 3,000 head during tlie months of April, July, Angnst, and 
October, 1884. I never had one sick nor did they ever afiect any of the native cattle 
there. I have some bulls brought from Ohio to Wichita which have never been sick. 
One of my neighbors in Presidio County shipped from Ohio some 30 Hereford bulls, 
which were with our native cattle and have never been sick. 

HARRIS COUNTY. 

Mr, t7. JJ. Cox, Souston. — In reply to the inclosed request for informatiou, whilst my 
cattle and the cattle belonging to the members of the Live Stock Association of 
Southeast Texas are all outside of the counties named in your circular, yet belioviug 
information of the fullest character is what you desire, I will give you such in forma- 
tion as I can personally vouch for. I have 3 thoroughbred bulls (natives), all well 
and thrifty, with scarcely any care of feed except what they get on the rauge. 

Mr. L. Winston and Mr. W. I. McNeel, who reside in Matagorda County, each, a 
number of years ago, bought a thoroughbred Durham bull that did exceedingly well, 
and lived many years without special care. These bulls were imported from Kansas, 
while Mr. J. I. Sargent bought at the same time and^ from the same place several 
Durhams, all of wluch died in a few years ; all of these' parties are neighbors. About 
three years ago a neighbor of mine moved 1,650 head of cattle from Brazoria County 
to Crosby County. They have done exceedingly well ; have had no disease, nor have 
they imparted disease of any character to other cattle. Mr. John Duncan bought in 
Brazoria and Matagorda Counties some 1,200 cattle which he located in Crosby 
County. They have been very thrifty and healthy ever since, and have not infected 
other cattle. The cattle of Southern and Southeast Texas have never, as yet, been 
subject to disease, so far as my knowledge and experience go, and I have been engaged 
in the businesss as a specialty for twenty-five years. 

Mr. C, C GribhSf Sou9ton. — As a representative of southwestern railroad interests I 
take this occasion to express to you our thanks for the consideration which you have 
shown to the cattle interests of Texas in the issuance of your recent circular asking 
questions, which, if properly answered, will enable you to determine officially the 
non-infected portions of Texas. This is a matter of national importance, for the rea- 
son that the tendency of the cattle business is to use our Southern ranges for nursery 
grounds and the Northern ranges for maturing grounds. It is true that the line as 
drawn practically proscribes the larger portion of business tributary to our road, but 
I consi'der this inexorable, and while for the present it may militate against our in- 
terests, in the long run, I hope and think, it may redound to our benefit, believing 
that in the event of our moving coast cattle to Northern climates, should there be an 
outbreak of disease, it would simply ostracize business from certain sections for a 
long time to come. I confidently expect that the railroads having connecting lines 
from Texas to the Northern ranges will move considerable young cattle every year 
fropa Texas. While the movement this year will be necessarily light, owing to the 
unnecessary restrictions that have been placed by the Northern quarantine oflicials, 
we will identify ourselves with the movement, and conduct it in such a satisfactory 
manner as to lead to its continuance. We realize the fact that this movement can 
only bo made a success by throwing such restrictions around it as will protect North- 
ern native cattle from all possible danger of fever, and we therefore greatly appre- 
ciate the position you have taken in the premises. The interests of the railroads are 
identical with the interests of the cattlemen. We receive in freight on an average 
about one-fifth of the price of the cattle that are marketed, and therefore the consid- 
eration which you have shown for our interests is a recognition we deeply appreciate. 
It shall be our aim to extend to you our most earnest support in every way possible 
for the promotion of your interest as well as that of the general public. 

JACK COUNTY. 

Mr. J. W. CoUtOTif Gertrudes. — My attention has been called to a circular issued by 
you, asking information regarding the so-called Texas fever within the borders of 
certain counties enumerated. As secretary of the Young Company Cattle Raisers' 
Association, I will answer for the counties of Young, Jack, and the southern part of 
Archer and Clay. 

First. There have been numerous importations of blooded stock, including Dur- 
hams, Herefords, Polled-Angus, Holstein, and Jerseys to the counties specified by me, 
and while some showed slight symptoms of acclimatization fever the majority went 
through without any yisib^ alteration, andi so far as my information reaches, none 
have died. 
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Second. There has been no disease, within the bounds specified by me, caused by 
the introduction of cattle from the western counties of Texas. But there was a very 
peculiar and fatal disease prevailing last fall and winter, and by well-posted parties 
it was attributed to the introduction of cattle from Louisiana, Florida, and ilis- 
sissippi. 

Lastly. I think that a careful and unbiased investigation of the so-called Texas or 
splenic fever will establish the fact that it is confined principally to the Gulf coast 
and adjoining counties, and is as prevalent in the other Gulf States as in Texas ; and 
furthermore, th'at the northern and northwestern part of Texas is as free from the 
disease as any of the Northern States or Territories. 

KINNEY COUNTY. 

Messrs. Woodhull Brothers, Spofford.— In reply to your inquiries, we would most 
respectfully state that we have made some direct purchases and shipments of bulls, 
heifers, stallions, jacks, horses, and rams from north of the south line of Kansas, and 
brought them direct here to this ranch for our own purposes and for sale. 

Our first purchase from the country near Kansas City was in October, 1882, and con- 
sisted of 3 tine stallions, 3 jacks, and 4 bulls. All of this shipment lived here and 
did remarkably well. The bulls are still alive, except one that got killed on the rail- 
road last summer. I saw one of them on the range to-day ; he is fat and fine as any 
bull I ever saw, that ran out loose, in any of Northwestern States. 

Our second shipment from the country near about Kansas City was in June, 1883, 
consisling of 12 stallions and 2 jacks, all of which have done well and given entire 
satisfaction. 

.Our third shipment from about the 'same section was in November, 1883, consisting 
of 51 rams, 18 bulls, and G heifers. This stock all did very well, and only one of the 
heifers died, and that was not until a very hot day the following summer ; she was 
very fat and died suddenly before we could give her proper care and attention. 

0\ir fourth and last shipment from about the same locality was in March, 1834, 
consisting of 10 bulls, 3 stallions, and 2 geldings. Wo never have lost a single horse 
or jack in any shipment. Of the above 10 bmls some of thera became a little sick 
upon the approach of warm weather, probably produced by the sudden change from 
the cold weather in Missouri to the warm weather here. However, they all recov- 
ered except 2 that died, thus showing that the fall season is the best time to bring 
cattle from the North here. We have also made frequent purchases of fine sboep 
from Vermont and other States, and sustained very light losses in acclimating same. 

We have purchased cattle from the central portion of Texas and had them deliv- 
ered here in the spring and summer months. Far from becoming in any manner sick, 
they all began to improve immediately after, and within twelve months from the time 
they arrived here they looked so much better, larger, and like an entirely diiferent 
lot. 

We also have a herd of cattle brought here from Mexico. Not a single one of them 
has died from fever or any other sickness. We have very frequently seen cattle 
from Eastern ond Southeastern Texas, also from Louisiana and Alabama, brought to 
this section of the country, and never saw or heard of a single instance of fever or 
anything of the kind, but on the contrary, all the cattle seemed to take a fresh start 
immediately after arrival here, grow out, and improve wonderfully ; even aged cat- 
tle seem to change, spread out, and grow larger. 

Some men have made a very successful business by buying cattle cheap in Eastern 
Texas and Louisiana, bringing them out here to Western Texas for a year or two to 
fatten and grow out, then selling them again at greatly advanced prices. Such a 
thing as fever or sickness among them, or any other native cattle, is entirely un- 
known Jind unheard of here. 

The prohibition, a barrier placed upon Texas cattle this year, has injured our State 
millions of dollars. 

Last year we sold our yearling steers at $13 here at the ranch; now we are ouly 
offered ^ for the best ones. Many people who only have common stock are compelled 
to sell them for $6 each, in order to procure money to buy the necessaries of life. 

KARNES COUNTY. 

Mr. W. G, Butler, Helena.— In reply to yours of April 25, I would say that I have 
purchased several cattle that came from north of the south line of Kansas, and I have 
lost none by acclimatization fever. I don't know of any disease occurring amongst 
the cattle of the northern counties by Southern Texas cattle being driven and grazed 
on the same range in any month of the year. 
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LAMPASAS COUNTY. 

Mr, W, I. McCausland, Lampasas. — We bought up last April, and turned over l-o 
Captain C. C. Howes, of the firm of Miles, Strevell <fe Howes, of Miles City, Montana 
Territory, about 2,000 head of young cattle of this county. He carried them throu » h 
on the trail to their ranch in Montana Territory, and turned them loose with their 
native cattle, and all have done well— so they report. 

Alsc, last May, I started from here with 2,500 head of cattle, cows, yearlings and 
two-years old, on rail to Valentine, Nebr., at which point (Valentine) I threw into 
the Texas herd 400 head of cattle, raised just north of and shipped from Memphis, 
Tenn., many of which were Durham cattle. We drove the whole herd of 2.900 head 
through from Valentine, Nebr., to Miles City, Mont., a drive of 500 milesi in May, 
June, and July, being sixty-five days on the trail. On the 28th of July I turned them 
over to Henry Tesler and to Frank Westervelt, of Miles City. There were no sick 
cattle from any cause from beginning to end. Tesler writes me they have done ex- 
ceedingly well. 

Also, our herds got mixed somewhat, in Nebraska, with Missouri herds, and were 
together during the sixty-five days' drive. The Missouri cattle were Irom north of 
the Missouri River. No sickness resulted from the mingling of the herds, as all my 
men will testify. I lost some cattle on the cars, but it was from trampling, &o. 

Messrs. H, T. jffiW, J. P. Biggins^ W. B. Williamson, and 7F. I, McCausland, Lam- 
pasas. — In the fall of 1874 and 1875, Mr. Thomas Sparks, of Lampasas, brought to this 
county 44 head of Durham cattle from Colorado, and distributed them as follows r To 
JohnTpwnsen, Wat. Smith, TifTord Bean, Henry Hill, and to others, and many pf the 
issue of these cattle are scattered through this'and adtjoining counties. Of these cat- 
tle a few were cows and the balance yearlings.* These all lived except 9 head, which 
died a short time after reaching the State. Some were sick when they reached this 
county, and nearly all that died were grown cattle. They held their heads down, 
their ears drooped, had high fever, breathed rapidly, urine highly colored, and their 
bowels constipated. They seemed to want to keep their heads in the shade. Death 
followed in a week or ten days. They were shipped by rail, and were exposed to the 
sun, which was quite hot ; the young stock did not suffer as much as the grown cat- 
tle. The sickness may have come from the great change of climate, the want of pufli- 
cient water, and the discomforts inciden ii to rail transportation. 

Mr. Henry Hill, of Lampasas, has been driving large herds of cattle from this and 
adjoining counties since 1871, and distributing them through Kansas, Colorado, and 
Wyoming Territory, turning them out with native and other cattle of these coun- 
tries, and he has never known, during that time, any bad results to follow. Mr. Hill 
has sold to the following j^arties: Batey Bros., Denver, Colo.; Sanford Cattle Com- 
pany, Plattville, Colo, ; Van Buskirk, Catlin, Colo., and to others. 

Mr. Thomas Sparks, above referred to, has large cattle interests in the northwest, 
and has driven through, on the trail, with like results. Mr. J, Pink. Higgins and John 
Townsen, both of Lampasas, say the same thing, to wit : " That the cattle carried 
northwest by them from this county have never, to their knowledge, carried with 
them any infectious disease." 

Mr. Lee A. Masty, then of Lampasas, but now of Kansas City, Mo., in 1880, brought 
30 or 40 head of young Durham cattle to this county from Dallas, Tex. These cattle 
had all been recently shipped from Kentucky. They nearly all lived and did well. 
Indeed, we do not know of any loss. 

Mr. William Williamson, of the firm of Brown & Williamson, of Lampasas, an ex- 
tensive stockman, says he has known cattle to be brought from the western, south- 
ern, eastern, and northern counties of the State to this county, and that they did 
well, showing no evidence of receiving or communicating any sickness. Aud also, 
that cattle, especially those from the east jand south, on account of better feed, were 
more thriving and became fatter the farther north they went. 

MATAGORDA COUNTY. 

Mr. A. H. Pierce, BancJio Grande.— 1 have been as familiar and probably as well ac- 
quainted over Texas as any man in it, having imported as many as 80 Northern bulls 
from Kentucky and Missouri at a time, of which I lost from 33 to 50 per cent, of every 
lot brought iu, and while I live in the coast region of Matagorda and Wharton Coun- 
ties, will state that Northern bulls die oftener with us than in any of the counties 
named in your circular, and our cattle driven from Eastern Texas to the counties 
named do not contract disease at all, and cattle from those counties do not die when 
brought to us. Every man has his own theory as regards Texas fever. I know there 
is such a disease, but not to such extent as reported ; the cry is raised for self-inter- , 
est, and it will regulate itself in the next eighteen months. Texas fever is caused be- 
yond a doubt from handling stock badly — -late in the season, when the weather is too 
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Lot and water scarce. If they do not have it this season they need not fear ifc again 
for the next five years, as the cattle going North this season are starting later, by 60 
days, than usual. 

MITCHELL COUNTY. 

Mr. A. P. Bush, Colorado.— 1 have not bought any bulls from north of the south 
line of Kansas, but many have been brought to this section of the country during 
this season. McWilUams & King, out of 32 bought in February, have lost one 
< (located in the soutl^fci part of the county). M. Z. Smisson, in Tom Green County,, 
lost 3 out of 38, and others have bad more or less losses, but as far as my observation 
and investigation has gone, bulls brought here at a season of the spring when they 
can get fresh and tender grass, have shown lighter losses than when brought during 
the winter. The bulls that have died have, as a rule, not come in contact with na- 
tive cattle. I do not know of any cattle brought from Eastern Texas and turned 
loose in the counties named in your circular. 

Mr. H. M. Catlettj Colorado. — In reply to yours of the 25th instant I will say that I 
have no i^ersonal experience in handling Eastern or Southern Texas cattle in the coun- 
ties north and south of Brown County. I purchased a few three-fourths bred Here- 
fords in Ohio this spring, and have had them on the ranch in Tom Green County for 
two months. As yet none of them has shown any symptoms of sickness or acclima- 
tization fever. 

I do not know of a case where Southern or Eastern Texas cattle have given any dis- 
ease by running on the same range with our native cattle. 

Mr. M. L. Adams, Colorado,— Id. reply to your circular of April 25, I will say that 
there has been quifce a number of bulls brought to the counties named from north of 
south line of Kansas, and some have died, but in my opinion it was for want of feed 
more than anything else. Cattle driven from the eastern counties into the counties 
named communicate no disease to natives, but graze together and do well. My ranch 
is located in Borden County. 

Mr. A. B. Rohertson, Colorado.— In reply to yours under date of 25th ultimo I have 
to say that I have not only bought Durhams, Herefords, and Polled Angus bulls, and 
had them shipped from even farther north than Kansas, but have been very familiar 
with others' transactions, and can state without fear of contradiction that in but 
very few instances, the cattle coming from the North have done exceedingly well^ in 
fact until quite recently there have been no losses in this part of the country of cat- 
tle shipped from the Northern States, and it is safe to suppose that they did not die 
of Texas fever. 

In reply to your second question, I will simply state that it has been known as an 
established fact that the cattle driven from Southern Texas have caused no disease 
whatever amongst either cattle in this section or the cattle driven fi:om the South. 

NUECES COUNTY. 

Mr. H. Seligson, Galveston Banclio. — Referring to your circular addressed to cattle 
owners in Texas, I beg to state that I have been raising cattle in Texas for thirty-five 
years ; have resided here forty-six years. I know from my own knowledge that six ye ars 
prior to 1861, when from 30,000 to 60,000 cattle were driven to Kansas each year, we 
heard nothing of Texas fever. So long as they were driven through we heard very 
little of it, but so soon as they were shipped by rail and crowded into cars in hot 
weather they became fevered and no doubt in some instances infected others. But 
a great deal of this hue and cry of Texas fever is founded on the fact that Kansas and 
the Territories are well stocked with our cattle and they do not wish competition from 
Texas any longer. They know this to be the great breeding grounds, averaging 90 
per cent, of calves as against 60 per cent, with them. Our people in the Pan-handle in 
Texas, who now have their ranges fully stocked, have proclaimed a quarantine against 
Southwestern Texas cattle. They average about 70 per cent, of calves, so they, 
too, realize that they cannot compete as a breeding ground, and they, too, proclaim 
their independence of law, right, and justice. 

I purchased 24 bull calves from Smiths & Powell, Syracuse, N. Y., last year, and 
lost 7 from acclimatization fever. They were twenty-one days on the cars and the 
^veathcr was warm. 

During forty-six years in Texas, I have never known of any disease resulting from 
cattle driven from any portion of Texas either from East or Southwest Texas, to the 
counties named in your circular. 

PARKER COUNTY. 

Mr. Samuel H. MilUkerif Weaiherford. — ^To your circular of April 25, in regard to cat- 
tle disease, I have to say that about February, 1884, 1 purchased and brought from 
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Pleasant Hill, Mo., 38 Hereford yearling bulls, and put them ou a ranch on the 
Brazos River in Parker County. Within the first six months they were all sick, pre- 
sumably with acclimatization fever, and 14 of them died ; the remainder are doing 
well. J. J. Hittson brought the same number from the same place at the same time 
and put them in Palo Pinto County. He lost IB or 20 from same apparent cause. 

Eastern Texas cattle are brought into this section every year, and I do not know of 
any disease occurring among them or among native cattle. 

Mr. James P. McFarlandf Aledo. — In answer to your questions to the cattlemen of 
Texas, I would state that I shipped 24 head of Shorthorns (DrAam cattle) to Parker 
•County, Texas, from near the line of Kentucky and Tennessel^which is parallel to 
the south line of Kansas, in November, 1883. Out of that number 16 died of acclima- 
tization fever, leaving 8 alive. All had the fever. The cattle were all fat and in good 
condition when they sickened and died. All when taken sick refused to eat, and ap- 
peared stupid and sluggish. A post mortem examination revealed the following facts, 
viz., Inngs in a normal condition, liver highly engorged, and the gall bladder full to 
repletion, with dark inspissated bile, and presented the appearance as though it had 
been dipped in saffron. The mucous membranes of the first stomach normal. The 
second stomach, in every case, was filled with dry, hard food, that required force to 
pull it asunder. In fact it presented the appearance of an India rubber ball. The 
kidneys were injected and nodulated; no urine in the bladder. All had, more or less, 
d iarrhea from the time of attack. None of my native cattle on the ranch were affected, 
though the Shorthorns mixed with them in the same pastures and ranges. 

I have no answer to your second question, but I do not think disease is communi- 
cated to our cattle from those coming from the West. 



Mr. W. W. Stmonds. Thurat. — In reply to your first qitiBstion, I will say I know of 
one bunch of graded bulls coming into our county from Missouri, and about one-half 
of them died from disease called acclimation fever. 
In answer to your second question, I know of no case where cattle have either been 



Mr* A. W. HilUardf Pecos. — In reply to your circular of April 25, 1 have this to state : 
There are several ranches in this vicinity in which young thoroughbreds (Shorthorns) 
have been imported from Missouri during the last two years. Fifty were owned by 
J. B. Wilson & Co. Only 3 or 4 died out of this lot by acclimatization fever. Loca- 
tion on Pecos River near New Mexico line. 

With an experience of twelve years I have but in one instance known cattle afi^ected 
by those driven into a^y of the above-named counties, and that was during the sum- 
mer of 1878, when a herd of Shorthorns from Colorado were put on the same range 
with Southern Texas cattle. This was in July of that year. 

East Texas cattle have never infected my Shorthorns, and I have handled many in 
the last ten years. 



Mr. W. D. Beynolds, A Ibany. — I have known quite a number of cases where bulls from 
Northern States brought here have suffered from acclimation fever, and in cases where 
they have been turned out to get their own living and be their own doctor the loss 
has been heavy. When they are cared for and attended to until they pass through 
the change of fever (which occurs sometimes soon after arrival, and at others six or 
eight months afterwards) the loss is light, and the cattle seem no more subject to dis- 
ease than those bred and raised here. S. M. Swenson & Son, of New York, who have 
a ranch in Jones County, shipped here from Iowa, I think, or some Western State, 
about 150 head, and I hardly think their losses exceeded 10 per cent. I have known 
of other cases about like theirs, when the stock has been well cared for. My experi- 
ence and observation is that all stock from a northern latitude brought south are af- 
fected by the change, and even persons claim that they feel the difference. All cattle 
get sick first or last. Horses for use plainly show that they are not themselves the 
first year they are brought here. I don't know of a case where cattle were sick and 
properly cared for in time that it failed to cure them. 

Our cattle are graded Hereford and Durham. Some of tha males now on our ranch 
were brought here nine years ago from Illinois, some from Colorado and Kansas. We 
have several head of cows and bulls raised by T. L. Miller, of Beechej- 111., which 
have been here now nine years. We lose quite a number every summer during the 
heated t€a?m, generally good grades, from what is called dry murrain, or Texas fever. 
The " maw" clogs with dry grasses, the bowels refuse to act, producing fever, from 
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which they die: If found in time and attended to we seldom fail to cure them. Wo 
live and ranch on the Forts Griffin and Dodge trail, hut can't say whether the cattle 
which pass from all parts of the State cause the disease or not, hut it seems to he the 
general idea that such is the cause, especially from cattle a good way south and cast 
of here, which, owing to distance, pass during the latter x^arfc of June, July, and 
August. We are seldom troubled with it during the spring. I have lived here for 
thirteen or fourteen years, and before cattl* from South and East were driven liere 
and through here we were never troubled with any kind of disease. Cattle oH* the 
route, and which do fgt come in contact with Eastern and Southern cattle, seem to 
be uu affected. I believe cattle from north of here brought in and isolated would have 
to i)ass through an acclimation within twelve months. Generally the first three 
months- is the time most of them are affected. 

TARRANT COUNTY. 

Mr. S. W, LomaXj Fort Worth. — Replying to your inquiry of the 25th ultimo, I beg 
to answer that this company ranches in the counties of Kent, Dickens, Garza, and 
Crosby. We have for two seasons past bought Shorthorn and Hereford grade bulls, 
which were dropped in Kansas, and driven to our ranch in Apiil and May, aged year- 
lings and twos. Wo have lost but very few of them, %nd those that have died (not 
over 2 per cent. ) have died from nothing of the nature of Texas fever. We bought 
in the first year ^00, and afterwards 500, and cannot state that any died of acclimati- 
zation fever. The few that died seemed affected by ordinary causes. 

1 do know of deaths being caused to our cattle on the range from contact with South- 
ern Texas cattle which had been driven through, and I also know of our cattle dying 
from what is called Texas fever from being exposed to the trail of cattle from South- 
ern Texas. Our cattle so dying would be affected noticeably after about nine days 
from exposure j they would gaunt up, show signs of high fever, heads down, eyes 
glassy, and in some instanoes become very wild and inclined to fight. 

On being cut open after death I have found the bowels dry and the intestines 
shriveled and hard, and the contents very bard and congested. 

Your efforts to have a true fever line determined shoiud meet the hearty co-opera- 
tion of every Northwest cattle owner, since we suffer greatly under a quarantine de- 
sired to prevent what we could not communicate, and of which we are just as much 
afraid as any cattleman in Kansas or Colorado. 

Mr. W. H. Somerville, Fart Worth. — ^Referring to your circular addressed to Texas 
cattlemen, we have pleasure in replying as foUows : 

In 1883, and again in 1884, this company (the Matador Land and Cattle Company) 
purchased in Kansas between 300 and 400 head each ybar of bulls — Durham and Here- 
ford — from three-fourths grade to pure blood, pedigree stock. In both cases these 
were driven from Kansas through the Pan-handle during the month of May, and were 
turned out on the company's range (embracing portions of Motley, Cottle, Dickens, 
and Floyd Counties) between the 1st and 15th of June. We have naturally watched 
their progress carefully, and have never yet known one to be sick or diseased ; indeed, 
to the best of our knowledge all, with the exception of three that were killed by ac- 
cidents, are now alive and in good condition. We ire repeating the same practice 
this year with 350 head, bein^ satisfied of its safety. 

We are unable to give any information on the subject of your second inquiry. 

THROCKMORTON COUNTY. 

Mr. B, F. Reynolds. — I drove 200 head of improved cattle from Colorado to this 
country. They commenced to die at the Canadian Eiver, which is about the thirty- 
fifth parallel, and they continued to get sick and die for eighteen months after leav- 
ing Colorado. I lost about 50 or 60 head. I also lost some of the calves that were 
dropped in the country. Some of them had the bloody and others the dry murrain. 
When cut open the stomachs of some would be full of blood, while others would 
be dry and hard as a p^ug of tobacco. I have known of many others being shipped to 
this country, and thej all, to the last motherless calf, have some disease, and a great 
many of them die. But the disease is not contagious, as it does not affect the natives 
of this coimtry or the cattle from south of here. Neither do cattle from this country 
aiieci t he cattle of Colorado, as I have seen herd after herd of Texas cattle turned 
loose among the fine Durhams of that country, and I never heard of such a thing as 
Texas fever or any other disease except poverty in the five years that I lived there 
i\ lefL there in 1875). 6ut that Southern cattle do not affect cattle along the south 
line of Kansas in that large grass country I am not prepared to say, but I drove Texas 
cattle through there one year, and I heard no complaint. My opinion is that at cer- 
tain seasons of the year cattle will die more or less along in Southern Kansas and the 
northern part of the Indian Territory, as that seems to be the worst place for the 
disease. In regard to the disease that affects cattle brought from the Nof th heiOj it 
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seems to me that that is a different disease altogether, as you may bring 100 head here 
and keep tbem all in separate, places, and they will all get sick and not affect the 
native cattle of this country ; so it seems what makes one sick does not make another 
sick^ and they do not communicate it from one to another. 

If you can do anything to help us get cattle from this country North you will be a 
benefactor, and I think no detriment will result to those of any other locality. 

TOM GREEN COUNTY. 

m 

Mr. E, B. Bronson, president El Paso International Stock Growers' Association, — Iii 
reply to your questions I have to say : 

(1) That fine cattle from north of the south line of Kansas have been brought by 
myself and others to the Pecos River, in Tom Green County, Texas, and to my knowl- 
edge none have died of acclimatization fever. In fact, our losses in introducing high- 
grade bulls on that range are practically nothing. 

(2) That during the passage through our ranges on the Pecos River, in Tom Green 
County, last summer, of Southern and Eastern Texas trail herds, we suffered a loss by 
death of a considerable number of range cattle, the symptoms as nearly as we could 
determine being identical with those of the so-called Spanish fever. The number so 
lost, however, 1 am unable t© state. 

Mr. Philip C. Lee, San Angelo.-^In answer to your first inquiry, I. personally know 
of 50 head of high grade Hereford bulls brought here in the spring of 1883, and turned 
loose on the range. The loss was 40 per cent. Also 50 head of same grade and class 
turned loose on the range, December, 1884. So far there is no loss. But these lots 
were brought from Missouri. This spring has been cool, with plenty of rain, conse- 
quently favorable for acclimating. 

I have known of several herds of Southern cattle brought here and turned loose on 
the range in summer ; have never known or heard ,of the native cattle being affected 
by any disease &om contact. Our cattle are free from diseases of all kinds as far as 
we know. 

Mr. M. Z. Smissenf Colorado.— Being fully aware of the just feeling which prompted 
the issue of^ouv circular of the 25th ultimo, and for which I most sincerely thank 
you in my own behalf as well as in that of my neighbors, I hasten to answer the ques- 
tions propounded as accurately as possible. 

(1) I have personally imported from Northwest Missouri, in all, 91 bulls within the 
lasb three years. The first lot which I brought out in 1882 consisted of 23 head, of 
which 16 head were Shorthorns and tie others Herefords ; they were grades. Of this 
lot 7 Shorthorns died in the winter. Do not know what they died'of. 

The next lot I brought out were 68 Herefords, shipped in the spring (March 1, 1885). 
Only 3 of these died j the balance all 0. K., and doing well. The cattle were not kept 
up, but are running around with the other cattle in the pasture. 

Mr. John McWilliams imported 30 Herefords from" Southeast Missouri, and lost 1 
from disease. 

Mr. R. R. Wade, 18 miles from here, brought 18 bulls from Ohio, and lost 10 head. 
The feed gave out on him on account of railroad strike. 

Mr. McMoy, of Sawyer, lost 21 out of ^55 Durhams and Herefords mixed. The cat- 
tle, when he brought them, had been tlTree months in the country, and it is supposed 
that if they had been fed they would have pulled through. 

I bought 100 head of cows in Hill County and turned them loose here among 10,000 
others, and experienced no disease. I know of 440 head of steers being biought up 
from the coast in 1880 and turned loose here vrithout any bad effect. Do not know of 
any case in which Southern or Eastern cattle have made any havoc here among the 
native cattle of Tom Green. However, there have been but few Eastern cattle brought 
here. 

Mr. M. B. Pulliam, San Angelo.— In response to yours of April 25, will say that in 
1879 1 shipped 35 Durham bulls from Kansas to this county, of which 7 died. The bal- 
ance are doing well. The 7 died from causes unknown to me. I have known of cat- 
tle being driven from various southern and eastern counties, and placed on my range 
together with my native cattle, but never have known of any having died, i do not 
think they would convey any disease to native cattle. 

Mr. Eeuhen H. Sherivoodf San Angela. — I have just read your letter to Texas cattle- 
men. I have been in the business of stock raising for over thirteen years. In reply 
to your questions I will state my own experience. In the month of October, of last 
year, I bought 5 thoroughbred bulls from a man in Dallas, which he had shipped 
from Kentucky in December, 1880. I shipped them to Abilene, Taylor County, and 
though considered acclimated cattle they took fever from standing in a shipping pen 
into which had been unloaded a few days before a lot of cattle from Southeast Texas. 
Three of them died, the other 2 1 saved by turning into a pasture stocked with Concho 
River cattle. I don't consider it a safe investment to ship either cattle or horses to 
this county from the North, as some of almost every lot are sure to die. Horses are as 
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liable to deatli by acclimation as cattle. This county, and most of the bigh upland 
counties in West Texas, are as unlike Eastern and Southern Texas as is Kansas. We 
have a very high, dry country, and in winter it becomes quite cold. Zero is not an 
uncommon degree of cold. There have been cattle — bulls — shipped to this county 
from both Kansas and Missouri, and I believe they stand the glimate better than others. 

Mr. B, Bocliefort Wade, San Angelo, — In answer to questions addressed to Texas 
stockmen with regard to importation of cattle, I beg to state I have purchased a car- 
load of 20 Heretbrd bulls shipped from Ohio, out of which I have lost 60 per cent. 
Several parties have got bulls, both Hereford and Durham, from Kansas and Missouri. 
Those brought from these States have not been as liable to Texas or acclimatization 
fever as if brought from States farther north. I do not know the exact localities from 
which they came. 

I know of several lots of cattle brought from the East to this county, and have had 
some myself pastured with the range cattle, and no disease has occurred. 

TRAVIS COUNTY. 

Mr. W, S, CaroikerSy for Dolores Land and Cattle Compavyj Austin. — In January, 
1884, we purchased at a place 12 miles southwest of Indianola, Warren County, Iowa, 
42 young bulls. Two were thoroughbred Herefords, and the balance were out of high 
grade Durham cows, by thoroughbred Hereford bulls. We had them shipped by rail. 
They were snowed up near Autumn, Iowa, and were without food or water for forty- 
eight hours and over. Several of them had their ears badly frozen. They arrived at 
at our ranch in Kinney County, Texas, on January 14, 1884, in bad condition from 
length of time in transit and want of proper care while en route. We know that two 
of them died from the effects of the shipment, they having been badly cripided. The 
other 4 (6 having died) in all probability, died from the effects of the exposure and 
bad treatment while on the trains. The 36 left are in good condition, doing well, and 
are now on the ranch. 

In January, this year, we bought another lot (41 head) of the same class and from 
the same place as the lot above mentioned. They arrived at our ranch in Kinney 
County, Texas, on January 17, 1865, in fair condition. Two died shortly after their 
arrival there. The balance (39 head) are now on the ranch in excellent condition and 
doing well. 

We also purchased another lot (Durhams, bulls and heifers) from Hume Bros., near 
Lexington, Ky . , in December last year. They arrived at our ranch in Kinney Conn ty, 
Texas, about Christmas day. Eleven died soon after their arrival there. We then 
sent and got Dr. E. A. Car others, of San Antonio, Tex., to go out to the ranch and make 
a medical examination into the cause of their death, and see what, if anything, could 
be done to save the remainder of the herd. After a more thorough examination and 
investigation of the matter, his conclusion was that they were dying from the effects 
of exposure, the weather having been for some time very cold and wet — wet winter 
northers — and there was no shelter on the ranch for the herd. Dr. Carothers recom- 
mended that we house the herd and feed them well for a time, which was immediately 
done. Since then we have only lost one, which died on January 26, 1885. The bal- 
ance are all on the ranch in good condition and doing well. 

In 1880 we moved 8,200 cattle from our ranch from Williamson and Milum counties 
(also some from Bee County), Texas, to our ranches in Dimmit, Zavala, and Kinney 
counties, Texas, where they have been ever since. This stock and increase numbers 
over 15,000 head, and there never has been any loss or sickness among them. The 
native cattle that were there in 1880, and with which our stock has intermingled 
continually, have never been sick or had any disease. 

UVALDIC COUNTY. 

Mr, B, F. Buzard, ZJvaZt^e. —Thoroughbred and high grade, Shorthorns, and Here- 
ford bulls have been brought from north of the south line of Kansas into this aad 
adjoining, counties for the past three years. In October, 1884, Searight and Caroth- 
ers brought about 50 head from loVa to their ranches in Zavala and Kinney counties, 
and the previous year about the same number with no loss from fever. Dr. Johnson 
brought several car-loads from Kentucky to his ranch on the Frio River in this county, 
and I have not heard of his having lost any. Mr. O'Neil brought 3 fine thoroughbred 
Shorthorn bulls from Kentucky four years ago, which are yet doing good service on 
his range. Many other cattlemen have brought iu good stock with like result. 

Thousands of cattle from Eastern Texas have been driven into this and adjoining 
counties during the spring and summer months, and allowed to pasture on the same 
range with cattle native to these counties without loss to either, all being alike verv 
healthy. 

During the months of June and July, 1882, 1 drove from North and East Texas, from 
the counties of Cooke, Denton, Collin, Hunt, Fannin, Lamar, Red River, Delta;, Hop- 
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kins, and adjoining cotintios, putting them in pasture with cattle native to those 
counties. I also, at the same Ume, brought with those cattle about 150 mrade Short- 
horn bulls that had been bred in some of the above-named counties. Neilher natives 
nor those driven in have ever had any disease. 

Mr. A. Mooi'e, Frio Ranch. — Referring to your printed circular of April 25, I beg to 
answer the questions contained therein, as follows : 

(1)1 will state that I have not imported any bulls or other cattle from outside this 
State. I use full-blood, Texas-raised Durhams and Devons, and have never had any 
losses from acclimatization fever or experience in regard to that disease. 

lu answer to your second question, I will state that in September, 1880, 1 purchased in 
Austin County, Texas, 1,100 head of stock cattle, and during the same month brought 
them to this ranch aud allowed them to pasture on the same range with my native 
cattle. During the summer of 1881 I also purchased about 600 head of stock cattle 
ill Nacogdoches and Rusk Counties, in Eastern Texas, and allowed these also to past- 
ure witli my other cattle. Out of 6,000 head no disease of any kind, to my knowl- 
edge, ever appeared amongst them, and the cattle from the counties named began to 
show immediate signs of imi)rovement from the day they arrived on the range. 

VICTORIA COUNTY. 

Mr. N. C. Oullettf Victoria.— I am in receipt of your circular letter to "Texas cat- 
tle owners," and although not a resident of any of the counties named therein, as a 
resident of Southwestern Texas, I take the liberty of answering the questions made 
in your letter. 

(1) For a number of years graded cattle have been introduced most successfully in 
this and surrounding counties from the States of Kentucky, Missouri, and Ohio ; and 
only last year Mr. J. W. Lake, of Newark, Licking County, Ohio, brought down fully 
100 head of graced stock from the State of Ohio, and selling" in Victoria, Goliad, Bee, 
and Ke&igio Counties, sold on time with ^arantee against disease aud death from 
disease. And, as he will teU you if you will address him on the subject, his guaran- 
tee was without loss to him, as he collected on all animals sold. I have 1 or 2 im- 
proved animals I bought from D. M. Wilson, who has been importing line stock from 
Misijouri for the last seven years. 

To inquiry number two, I would state that the cattle from this section and those 
of the counties named have come in contact almost every year, and have grazed to- 
gether on the same pastures without either classes being affected in the least; aud 
as evidence of the falsity of the charges to the contrary, I would only cite the fact 
that at present this section is selling thousands of cattle to the owners of the ranches 
in the Territory, Pan-handle, and in New Mexico and Colorado, who are moving 
them north to aud across the thirty-fourth line, when they will call them high-bred 
Northern cattle, and be loudest in raising the cry of quarantine against "Texas fever." 
As a matter of course, the cattle they are getting from here now, although finer than 
ever before, are being sold to them very cheap in consequence of this prohibition, to- 
wit, one-third less than last year, all of which is very detrimental to the industry 
and has caused heavy loss here. 

WILLIAMSON COUNTY. 

Messrs. D. H. ^ J. W, Snyder, Georgetown.— 'R^i^Tving to yours of April 25 we will 
state that we have been engaged in the cattle business exclusively since 1868, aud 
during that year drove cattle to New Mexico and sold at Fort Union. In 1869 we 
drove to Kansas ; in 1870 to Schuyler, Nebr. ; in 1871 to Cheyenne, Wyo. We also 
drove the same year to Idaho. We have been driving and ranching in Wyoming and 
Colorado ever since. We now own the old Iliff range and cattle on the South Platte 
in Weld County, Colorado, in connection with Mrs. Iliff and Messrs. Brown, of Denver. 
Wo also own a large herd in Stonewall County, Texas, and in Mitchell and Tom Green 
Counties, Texas. We mention these facts to give you a correct idea of our knowledge 
and experience in the cattle business. In 1875 we bought a car-load of Shorthorned 
cattle, shipped from Boone County, Missouri, to this (Williamson) county, and lost 
40 per cent. In 1876 we shipped a car-load of 25 head from Cheyenne and lost only 3 
head. We have had other shipments since from Missouri and Kentucky, losing from 33 
to 50 per cent. We have known of several shipments along the line of the Texas and 
Pacific Railroad, west of Fort Worth, into the counties of Taylor, Nolan, Mitchell, Tom 
Green, and others, all of which have lost more or less from the same cause — acclima- 
tization fever. We have driven cattle from the coast of Texas, and from all other 
parts of the State as far north and west as the counties above named to our ranches 
in Colorado and Wyoming, Kansas and Nebraska, and have never lost by coming in 
contact with them. We have as fine a bred herd on our ranch in Colorado as there is 
anywhere in that country, and do not consider that we are taking any risk in driving 
cattle from any part of Texas and turning them loose on our range with our native- 
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bred nnimals, but at the same time wo think there is great risk in shippin^^j cattle di- 
rect from the coast, or Southern Texas, to any of the Western States or Territories. 
"Wo know of several cases last'year where cattle were shipped directly through from 
Sontboru Texas, in which they communicated disease to our native cattle, and the 
Idss yviia heavy, we being among the losers. We do not know of any disease in chang- 
ing; cattle from one portion of Texas to another where they have been driven. 

WHKKLKR COUNTY. 

Mr. R, M. AlleVj Mobeetle. — Wo turned loose 77 bulls from Illinois, in Mitchell 
County, on the Colorado Kivor, 20 miles southof Colorado City, in 1882, and estimated 
a loRs of about one-third by the end of the following year from acclimatization fever. 

Do not know by personal observation of Eastern Texas cattle turned loose in said 
c<^nntics .and effect of same. Beside latitude, the care and attention that animals re- 
L iM ve on the trail enter into this question, and to fix a line is a most difficult matter. 

The Texas and raciiio road is as good a lino as any other, and to fix this lino works 
f;ir loss injustice than not to have any. 



COLORADO. 

Mr. A. M, Pry or, FuehlOj Colo. — ^Your commnnication of April 18 received this 
morning. In reply I will say that the counties you mention are, in my opinion, free 
of Texas fever. I have driven cattle from the counties you mention to Colorado since 
18G7, and I have never seen a case of Texas fever in Colorado until last season, and 
the cattle that diseased the native cattle here were shipped from Southern Texas. We 
drove cattle in here last year from Southern Texas, watered them at the same lakes 
that our best natives watered at, grazed over the same ground, and turned them loose 
to winter together, and not one of our natives died until late ln the winter. Of course, 
we expect to lose a fcAV cattle from natural causes. However, our losses were very 
light the past winter. Wo are having nice rains and snows now, and cattle will soon 
be in fine condition. 

MISSOURI. 

Mr, John 0. Woody Caniony Mo. — In compliance with your request for information 
in reference to Texas cattle, I would say that I have been engaged in cattlo-raising 
in Throckmorton County, Texas, for ten years, and have shipped bull calves to Texas 
from Missouri at different times ; in all, 81 head. Eleven head idied, but I found they 
did not die of Texas fever, but from acclimatization, and not one of those that I kept 
up and fed and cared for died. This takes about 75 days. I have al^yays taken bulls 
there late in November or early in December. I have shipped steers twice from Texas 
to Missouri and put them among native cattle early in November, and no sign of dis- 
ease app«-'ared among my natives. One shipment was made from Tarrant and one 
from Throckmorton County. In 1880 a lot of Rio Grande (Texas) cattle came through 
my range and infected my cattle with Texas fever and several of them died. Also in 
1880 I li:i<l a lot of beeves driven up to Caldwell, Kans., and several of them took 
Texas ft-ver from Southern cattle that had been driven over the trail. I never feel 
the least afraid of Nofthem Texas cattle being put with my natives here in Missouri. 

Mr. George II. Goddard. Saint Loxm. — In reply to your official inquiry addressed to 
cattlemen of Texas, I would state that I have over 15,000 head of cattle, located on 
the Pecos River, in Tom Green County, Texas. Three years ago I purchased 150 
throe-quarters Shorthorn bulls from Motley County, Texas, and moved them to my 
place in May without loss from acclimation. Two years ago I purchased 15 high- 
grade Here fords in Kentucky and shipped them to my ranch in April without loss. 
February, 1884, I purchased from Gentry, of Suabia, Mo., 100 high-grade Shorthorns 
from seven-eighths to fifteen-sixteenths thoroughbreds, and shipped them to my ranch 
without loss, and last December I saw the most of them in the general ** round-up," 
looking splendid. 

WYOmNG. 

Mr. A, S. Mercer, Cheyenne. — With pleasure I note your remarks in the press dis- 
patches of this morning about the Texas dead-line, and when our folks properly un- 
ilcrstand this matter, North Texas cattle will be admitted into Northern ranges ; but 
there is a world of educating to be done. To show you what my views on this sub- 
ject are I inclose you an editorial from the Journal of April 3. I am familiar with the 
whole of Northwest Texas and know whereof I speak : 

Kansas and Texas. — The Texas Live-Stock Journal seems to think that a large num- 
ber of Texas cattle will be admitted into Kansas by the sanitary board sdTter a few 
days' detention on tho border, in company with native cattle put into the herds, to 
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determine whether there is a fever germ among them. We think that olive branch 
of peace that is being held out to Texas drovers is deceptive and should not be borne 
aloft. There is no doubt in our mind as to the fact that all native cattle north of tlio 
Ux)per Cross Timbers in Texas are as free from splenic fever as are those of Colorado 
and Kansas. But the herds made up in those sections are so frequently mixed with 
Southern Texas cattle previously brought in that it is very difficult to get a clean 
bill of health. Experience on the border shows beyond any question that there is 
no definite time between exposure to and development of fever. Ninety days is as 
short a time as is absolutely safe. It has been known to develop at any and every 
period between ten and ninety days. Hence any such test as above mentioned is 
valueless, except at the end of the ninety davs, and the sanitary board is not likely to 
make any rule that has an uncertain sound among the people who have forced the 
quarantine measures and to whom the board is responsible. 

The people owning the cattle in the district where the fever is known to germinate 
have a right to know exactly what to exi)ect, andshould not be buoyed up by false or 
decepti ve utterances that might lead them into trouble. If the gentlemen from toe 
coast know their cattle cannot come in under ninety days they will be loth to drive 
from Wichita Falls or Harold and take the chances of selling their cattle in the autumn 
at such figures as those who have range and feed may choose to offer. The fact is 
that all cattle from what may bo termed the infected disti ict will be religiously kept 
out until the law has been fully enforced. The line of infection is the difficult thing 
to establish, but when once settled it will be a 'sure enough^ dead-line. 

*' The western or northwestern edge of the Upper Cross Timbers may be taken as a 
safe line, so far as the North is concerned. There are a few counties south and east of 
this that would probably be safe sections to receive cattle from, but the line would be 
crooked and uncertain. The question can be determined by honest care, and the peo- 
ple of Texas are as much interested in the matter as those of the North. Any county 
in North Texas where the native cattle take the fever from coming in contact with 
Southern Texas cattle is a safe country from which to receive native cattle. And the 
reverse proposition is true. It is a little difficult to get at an exact, or positive, line 
just as it is difficult to deterpnine the point where two nicely-shaded lines on a picture 
blend. There is a sort of middle ground in the picture where the colors cannot be 
distinguished. So there is a neutral strip on this line of infection. But the line as 
laid down above is on the side of absolute safety. When properly adjusted there will 
be a safe inlet for all of the steers from North Texas, and that section is really in the 
same boat with Kansas and Colorado. ' 

" Instead of a misunderstanding and pulling apart, the people of the South and the 
North want to enter upon a concert of action that wiU develop all the facts about 
splenic fever and enable them to shape their action as to bring about trade and market 
relations to their mutual interests. Self-preservation is the first law of nature, and 
the Texan is as quick to assert it as the citizen of Kansas or any other country. But 
a knowledge of all the facts wUl aid all those in interest." 

REPORT OF S. P. CUNNINaHAM* 

In order to gain all the additional information that could be obtained 
at this time, Col. S. P. Cunningham, an employe of the Bureau of Ani- 
mal Industry, was directed to make a trip across Texas through the sec- 
tion of the country where the boundary line of the infected district was 
believed to run, and to gather all the known facts bearing on this ques- 
tion. Colonel Cunningham made this trip and submitted the following 
report : 

Sir: I have the honor to submit the following report of my labor and its results, as 
an employ^ of the Bureau of Animal Industry, since my appointment to date. 'J'bis re- 
port would have been in your hands sooner had it not been held back in order to secure 
information that I knew would have great bearing on its value, and when most of this 
iiiid been collected I was taken with ilinesSj and write now on a bed of fever. I was 
ni)pointed July 1, 18S5, by Hon. Norman J. Colman, Commissioner of Agriculture, and 
notified that yon wonld furnish me instructions as to the field and scope of my labors. 
Under date of July 9, 1885, I received the following from you : 

'* I desire that you should obtain as accurate information as possible in regard to 
the movement of cattle from Texas during the present summer. We are anxious to 
locat^3 the Texas lever line acrofjs Texas, and want all the definite and reliable iu- 
formation on this subject that can be obtained." 

Accompanying this were questions showing the character of information needed. 
You also Instructed mo to obtain from the proper State officers at Austin a statemeut 
showing the number of cattlo in each of the counties of Texas according to the latest 
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returus. Tlie movement of the cattle froirt tlio State to Northern ranges liad already 
begun ; but, owing to a misunderstanding between the occupants of what is termed 
the neutral strip (a map of which 1 sent yon some time since), and the owners of the 
herds on the trail, there had occnired a serious blockade near Camp Supply, in the 
Indian Territory. I proceeded to this point, going yia. Dodge City, Kans. I sent 
you report of the situation, after seeing a largo number of the cattle, their owners, 
and the ranchmen of the strip early in August, and while there arranojed to secure 
and have secured since a complete list of all the cattle that left Texas this season by 
this Dallas trail, as it has been termed. There were 31 herds passed between July 18 
and September 10, 1885, numbering 78,133 head, and all in ax>par6nt good health ex- 
cept a few, which died from poverty and blaok-leg.. I have the name of every owner, 
the number in herd, destination, and the counties in Texas they started from. About 
the 20tli of August I was noti fled by the secretary of the Western Kansas Association, of 
Dodge City, that fever had made its appearance in several herds in the strip near the 
Dallas trail, chargeable to the trail cattle, so I returned to Dodge City for the pur- 
pose of investigation. On reaching that point I found Dr. Holcombe, State veterina- 
rian of Kansas, there, investigating in the Y pasture'where the outbreak was claimed 
to have been greatest. While awaiting his return I was fortunate in meeting the 
owners and foremen of nearly every rancli on the strip that had been reported to me 
as having fever, and they denied the existence of any outbreak. Dr. Ilolconibe, on 
his return, informed me that lie, accompanied by Dr. P. Harden, veterinary surgeon, 
had spent ten days in searching for cases in this pasture and found onexlead cow, 
w^hich had been dead over twenty-four hours, yet from autopsy they both determined 
she had died from fever. Iveturning to Texas 1 found letters from tli(i ran-handlo, 
notifying me of a fever outbreak in Donley County. I started on September 15, 
and found quite a serious outbreak had occurred among the native and graded cattle 
in the Cowhai t Co. pasture, near Clarendon. 1 sent you a report at the time. I 
have since traced the cause of the outbreak and found it duo to cattle shipped from 
Kaufman and Houston Counties. The epidemic was of short duration, and the per- 
centage of deaths less than in ordinary seasons, proving more fatal among high 
graded cattle than native Spanish, yet several deaths occurred among these. The 
losses in this locality I do not think exceed in all 75 head. Messrs. Finch, Nelson & 
Co., Kowe Bros., and Curtis &, Atkinson are reported to mo as having lost fullj^ 200 
head this season, the former from the passage of the Kaufman cattle through their 
ranges, the two latter from cattle from Grimes and Limestone Counties. While on 
this strip I arranged to secure a list of all the cattle that had crossed at Doan's store 
into the Indian Territory going North, and have since received it. From it I find 
the drive foots up by this route for 1885, 240,354. 

Having sent out the circulars from Commissioner Colman in regard to disease and 
acclimation of cattle, I determined, from receiving so few replies, to travel over the 
ranges from Red River to the Rio Grande. As it was not practicable to make this 
trii) by public lines of travel, I secured a good team, guide, and hack, and arranged 
to start October 1. But receiving notice of an outbreak of fever in Wheeler County, 
Texas, I shipped my outfit to Harold, Tex., and then crossing at Doan's proceeded to 
Mobeetie, from which point I rex>orted to you the result of the outbreak. Returning 
to Red River at Doan's, I continued my long journey to the Rio Grande, and send you 
herewith the result of that trip. 

The accoippanying map, with the marked line (1) is the one from information gath- 
ered on the road that would be above any remote danger of infection. Starting as it 
does at the northeast corner of Clay County, including that county and Archer, thence 
south on east line of Throckmorton to the Clear Fork in Shackelford, I was induced 
to place this line from the following facts obtained from Messrs. Curtis & Atkinson, 
W. C. Worsham, Ikard Brothers, Hon. J. N. Simpson, H. C. Bedford, and a number of 
other gentlemen who are strictly reliable, and who have been ranging in this section 
for years. These gentlemen all agree that this line, drawn as it is north of the Cross 
Timbers, is in a high, healthy latitude; that cattle reared there are as free from im- 
parting fever to the cattle of the Northern States or Territories as the cattle of Kansas 
or Colorado; that they are subject to infection from contact with coast cattle, and 
that while cattle of improved breeds when brought from colder latitudes are subject 
to acclimation fever, the losses are slight, and when properly cared for do not exceed 
10 per cent. Then following on this line (1) south as laid out on the map to the Col- 
orado River, my judgment is supported by the report of a committee of the Brazos 
and Colorado Cattlemen's Ass.ociation, herewith submitted, marked A. After crossing 
the Colorado River and on to Eagle Pass, I have similar testimony of manjranchmcn 
as to the safety of the line. Now, I wish to be clearly understood that I do not hold 
that I reach in this line the southern limit where infection begins; the vast extent 
of territory to examine, the impossibility in a few months of gaining all desired in- 
formation, renders it impossible to absolutely define a lino above which all cattle are 
free from imparting this disease and below which all give off the fever. Yet I do un- 
hesitatingly affirm that this lino is as safe and reliable as any parallel of latitude hith? 
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erto named by State sanitary boards. At the recent national convention in Saint 
Louis I had a consultation with Western and Southern ranchmen from Now Mexico 
and Colorado, and from Southwest Texas and the Pan-haudlo, and tliey suggested 
the line marlced as No. 3 to bo safe. This is to start at Laredo and follow tbe Inter- 
national Railroad to Taylor, in Williamson County, thence via. Missouri Pacific Rail- 
way to Fort Worth, then via. Fort Worth and Denver to Bowie in Mon Mgue County, 
thence due north to Red River. A line (No. 2) from Eagle Pass to Red River was 
held as perhaps a satisfactory temporary line, but Messrs. R. O. Head, J.N. Simpson, 
and J. W. Little rather favored line No. 3, from Laredo to Colorado River to Austin, 
thence up said river to line No. 1, at corner of Coleman and Brown Counties, and then 
north with said line No. 1 to Red River. 

I submit these various lines for your consideration and action, and only regret that 
there is not more complete data to give you on this imjiortant subject. The stockmen 
of Texas and the ranchmen of the North and West have been brought nearer together 
by the efforts of the Bureau, and I am satisfied that during the next six months I will 
be able to gather much reliable information in regard to this disease. Investigations 
60 far this season show the cattle found infected with fever received it from cattle that 
came from east and south of line No. 3. 

Indeed, Kaufman, Houston, Grimes, Limestone, and Freestone County herds are tbo 
only ones that were proven to mo as having caused infection. As soon as statistical 
data are collected at Austin I shall forward to you. 
Very respectfully, 

S. P. CUNNING riAJsr, 
Employe Bureau, Animal Industry. 

Dr. D. E. Salmon, 

Chief of Bureau of Animal Industry. 

In connection with this report Colonel Cunuin^^liam submitted the 
following report of a committee appointed by the Brazos .iml Colorado 
Cattle Association : 

Abilexe, Tex., Xorcmber 10, UB:*. 
Sia : As you remember, I, in conjunction with two other members of tbo IJrazos and 
Colorado Association, was appointed a committee to gather up and i)rcfst;iii to you the 
facts regarding splenic, Spanish, or so-called Texas fever, as it alFectcd tlie range or 
ranch cattle within the boundaries of this association, an association tbnL extends 
from the Clear Fork of the Brazos Rivor on the north to the southern limits of Colo- 
man and Runnels Counties on the south, from the west lino of Eastland Connty on the 
east to Martin and Howard Counties on the west, embracing the counties of Stephen, 
Shackelford, Jones, Fisher, Scurry, Mitchell, Garza, Borden, Martin, Howard, Midland, 
Nolan, part of Tom Green, Runnels, Taylor, Callahan, and Coleman, and covering a 
cattle-range bolt of some *J00 miles east and west, and 200 miles nortb and bonth, and 
on which at present 400,000 range cattle are run. The climate istlry, lango niesqaito, 
free from post-oak, water good, altitude averaging over 1,400 feet. Cattle rataed hero 
are very healthy and free from giving ofl' any contagiony diseases. At timet* our county 
has been charged with spreading splenic fever, but this, when tjacea to its origin, 
' has invariably shown the fever originated in and was propngateil Ly cattle coining 
from the coast country. Living and ranching near the center of tliiw belt in Jouca 
County for near seven j-ears, running from r>,000 to 10,000 cattle, \\c have had no 
trouble, and never had our herd or young cattle from it suspicioncd as spreading fever 
when sold to Northern ranges ; and our eonnnittee know as well as yciirrscif thab the 
Spanish cattle in this belt, raised on our ranges, are as free from imparting disease of 
any kind as any cattle on the ranges of Montana, Wyoming, Nebraska, or Dakota. lu 
regard to acclimation of Northern cattle on our ranges, wo acknowlcd'^o the sudden 
change from a cold to a sultry climate gives a slight attack of acclimating fever simi- 
lar in symptoms to splenic fever, yet; when cattle from the North — high-gratle huil.s or 
full bloods — are brought in in winter and luoperly cared for the loss i.s very light, not 
exceeding 10 per cent. We and our association, as you well know, use high giado 
Ilerefords and Shorthorn bulls. Our grade cattle receive and are liable to splenic 
fever when brought in summer into contact with coast cattle. The above covers as 
near as we can hurriedly summarizo the condition in our ranges. Anxious like your- 
self to get at the bottoni fticts of this business, we wish to uphold your hands in mak- 
ing a complete, thorough, and impartial statement of the situation. 
Respectfully submitted, 

W. J. BRYAN. 
Chairman of Committee^ for J, JT. Nuen and J, J. Hiiison. 

Ron. S. P. CUXNINGHAM, 

Animal Industry Bureau of United States. 
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The lines referred to by Colonel Cunningliam in his report will be 
found on the accompanying map, and are numbered to correspond with 
the numbers used by him. 

It will be observed that in the report of Colonel Cunningham, and in 
that of the committee of the Brazos and Colorado Association, the state- 
ments in regard to this disease are general and apply to a large district 
of country without any definite detailed facts in support of them. This 
difiQculty has been encountered with many reports received from the 
State of Texas. Different organizations of stockmen and different indi- 
viduals have different ideas as to the location of the infected district in 
the State, and these are usually presented in general terms as conclu- 
sions from their experience in the country referred to. It is evident 
that a definite line cannot be traced from such information as this. The 
opinions of different individuals will vary, and that of the same indi- 
vidual, from year to year, according to his experience at the time. The 
only way to draw a definite and safe line of demarkation is to consider ^ 
the definite observations of cattlemen as to the effect of moving cattle 
from one given part of the State or of the country to another given X)oint. 
When a large number of such observations are collected then we have 
reliable data upon which to found an opinion that cannot but be in 
accordance witli the facts. Believing this to be true, I have taken 
into consideration the definite statements which have been given in 
full above, acd I have drawn a line from the Ked to the Rio Grande 
Rivers in such a position that I think it may be assumed that all the 
country west and northwest of that line is free from any permanent in- 
fection, and the native cattle from it may be safely taken to any part 
of the country without disseminating the contagion of Southern fever. 
I would repeat here what has been said in regard to other States, that 
all the country east and southeast of this line must nat be considered 
as permanently infected ; undoubtedly there are considerable sections, 
possibly whole counties, which are free from the contagion of this dis- 
ease, and from which cattle might be safely taken to Northern States. 

The counties most likely to be uninfected, I judge, from information 
received from the leading stockmen of Texas, are Shackelford, Calla- 
han, Taylor, Runnels, Coleman, Concho, McCuUoch, San Saba, Mason, 
Llano, Gillespie, and perhaps others which are of a more or less moun- 
tainous character. 

The line which is drawn must, therefore, be considered as a prelimi- 
nary line, based upon such positive information as we have been able 
to collect, and i^ subject to revision and change according to investi- 
gations which may be made in the future. 

In case the ^^ational Government attempts to regulate the movement 
of Texas cattle and makes a distinction between the infected and the 
uninfected portions of the State, I would strongly recommend that ex- 
periments be instituted to determine from what counties east of this pre- 
liminary line cattle may be safely taken to uninfected sections of the 
country. The quarantine restrictions of Kansas and other Western 
States considered all that part of Texas south of the thirty-fourth par- 
allel of latitude as infected and the cattle from all this part of the State 
as liable to disseminate the disease. These regulations were doubtless 
based upon the most authentic information that could be obtained at 
the time, but it seems very certain from the facts given above that such 
a division of the State does great injustice to many of the western 
counties, and if the iireliminary line which I have indicated should be 
adopted cattle from a large section of the State would be allowed to go 
anywhere without restrictions, and this may be safely done, although 
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under the regulations of the past year they w^oulcl have been considered 
infected cattle. The cattle from east of this lino might be allowed to 
go into other States and Territories as usual, provided they arc rest ricted 
(o well-defined trails and are not allowed to go upon tlie ranges of sus- 
ceptible cattle until three months have elapsed since they were driven 
from the infected country. During the winter months there would be 
no necessity for any restrictions. 

To show the number of Texas cattle west of this preliminary lino that 
may be allowed to move anywhere without restrictions, I ni)i)end the 
following table, which gives the cattle in those counties assessed for tiie 
year 1885, as compiled from the records of the State and certilied to by 
the comptroller : 



CoQDty. 



Arnlrewa 

AiuirttroTig ... 

BaiK'-y 

I'.ordt'ii 

lliifscoo 

Carson 

Ca.stro 

Cli)l<lrcs8 

Cocln riTi 

Colliiigaworlli 

CoU!n 

Crosby 

Dallam 

DawHon 

Dears mitli.... 

Di(;kou$ 

Donley 

El P»I80 

FishfT 

Floy.l 

Gaioes 

(Jarza 

Gray 

Halo 

» Hall 

nansfonl 

Harrleinan .... 

Hartloy 

Jfaakell 

Hemphill 

Hockley 

Howard 



Number. 



402 

46. 114 
TOD 

22, 201 
None. 
None. 
None. 

81, I to 
Nemo 

l-J, 

39, 71)7 
59. Hrffi 

None. 
NoTio. 

106, 51.1 

40. 440 
■24. 010 
r.9, 211*2 
19, fiOO 

7-J5 
30, 150 
3, 275 

6, 002 
15, 874 

2. 550 
46,141 

7, m 

24. 7(1!) 

NfMld. 

24, 0G6 



Connty. 



nutcliiiison. 

JonoH , 

Kent. 

King 

Knnx 

Lamb 

Lipscomb 

Lubbock.., 

Lynn 

Mrirtin 

Moortt 

Molioy 

OcLiltree 

Oldliara 

Parmer 

PecoM (tvvo-tliir<Ls) 

Poller , 

Presidio 

ItaniliiH 

IvOb«M'IH 

Scurry 

Shersuan 

Stonewall 

Swi.sher 

Terry 

Tom Greon (one h.alH. 

Wlieeler 

Willtarcer 

V'oakuni 

Total 



Number. 



31.700 
30. 172 
53, 570 
59. 843 

19, 085 
G, 700 

20, 200 
6, 002 

NODO. 

3. 177 

Noue. 
81,233 
36,717 
70, 772 

None. 
38, G44 
46, 000 
73, 975 
18, 000 
220 
44.GI9 
75 
.59, 540 

None. 

Kono. 
146. 508 
17. 260 
13,043 

None, 



1,557,503 



As the total number of cattle assessed in Texas for tlie year 1885 
was 0,939,001, it will be seen that nearly one-fom l h of these are in the 
district west of the preliminary line referred to above. 



THE GAPE DISEASE OF FOWLS. 

In the first annua! report of this Bureaus coni]>]ote translation was 
given of M. Megiiin^^ paper on the syngamus trachcalis and the disease 
which it causes. After the publica tion of that re»)ort Dr. H. D. Wal ker, 
of Franklinville, N. Y., called onr attention to the fact that he had been 
making some investigations of this subject which had led him to con- 
clusions that would very greatly modify the generally accepted views 
as to the manner in which the parasite gains access to the body of the 
host, and also in regard to measures of prevention. To obtaiu addi- 
tional light ui)on this important question Dr. Walker was eniployed to. 
repeat his exjieriments, to furnish material with which control exper- 
iments might be made in the laboratory of this Bureau, and to suj)- 
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ply a complete set of tiis micros(^j|jjj||^, pr^^ study. We 

bave only space to give the more important parts of this work. Dr. 
Walker, believing that the embryo of this parasite has an intermediate 
host in some invertebrate, living on the infected grounds, came to the 
conclusion that the earth-worm must be the animal in question. ^ Ills 
experiments are quoted in the following pages : 

Experiment 1. — Ou September 29, 1883, at 8.30 a. m., a chick about one week old ayjis 
fed ten earth-worms from the bare spot of ground by the side of the coop where the 
chicks had the gapes. The worms were carefuUy washed in water to remove aU the 
dirt adhering to tluim, which might contain the eggs or embryos of 5]/«i?a?« as. On 
October 6, at 7.30 a. m., six days and twenty-three hours after the feeding, I obserYe<l 
the first symptoms of the gapes. On October 7, at 10.30 a. m., eight days and two 
hours after feeding the chick, and twenty-seven hours after the first symptoms of the 
disease, I killed it and found twenty-six* gape-worms. 

Experiment 2.— Ou October 9, at 8 a. m., another chick a little over two weeks old, was 
fed four earth-worms from the same place, with like precautious. At the same time of 
day, ou the 10th, it was fed six worms. On the Uth, 12th, 13th, 14th and 15th, it was 
fed ton worins daily. At the same time from the first feeding, a little less than seven 
days, it had the gapes. It w^as killed in eight days, and twelve gape-worms found, all 
in the trachea. 

Experiment 3. — Commencing on November 13, three chicks, two days old, were fed 
earth-worms from my garden, eight, nine, and ten days, respectively. No symptoms 
of the gapes were produced, but to determine positively, the one fed niiie days was 
killed, and no gape-worms found. This experiment shows that all earth-worms do 
not contain the embryos of syngamus* To confirm this, earth-worms from the same 
place have been repeatedly examined with the microscope. 

Experiment 4. — Two mature syngami were broken in pieces so as to free the eggs. 
They were then placed 6n the surface of a dish filled with dirt, weil moistened with 
water. After two weeks, some earth-worms were placed in this dish and allowed to 
to remain ten days. Three of these were fed to a chick, which was carefully watched 
for two weeks. No symptoms of gapes were discovered. Evidently the embryos had 
not obtained access to the earth-worms in wiflicient mimbers to produce the disease 
in chicks. 

Experimenta 5 and 6.— On December 13, two chicks, four weeks and four days old, 
were each fed six earth-worms, from the infected spot, with the same precautions as 
before. On the 15th, 16th, and 17th, the feeding of six worms was repeated, making 
twenty-four to each chick. On December 20, about seven days %s before, they had 
the first symptoms of the gapes. One was killed and twenty-two syngami found. 
On December 24, eleven days from the feeding, the other was killed and sixteen found. 
All of them were united and in the trachea. None were found in the lungs, but it is 
probable they were there, and want of experience in the search prevented their dis- 
covery. 

Experimenis 7, 8, and 9.— Ou April 21, 1884, fed three chicks two days old, each five 
worms, from the same place where the others were obtained. Repeated the feeding 
on April 22, 23, 24, 25, 26, and 27. On April 28, about seven days from the first feed- 
ing, all had the gapes. One was killed and syngami found in the trachea, also three 
pairs in the lower part of the left lung, and one pair in the lower part of the right 
lung. Continued to feed the two remaining chieks earth-worms, until May 5, just 
two weeks from the first feeding, when one was killed and the lower part of the trachea 
found crowded with sytigami. One of these measured seventh-eighths of an inch 
in length, and two or three others three-fourths of an inch. They contained fully 
developed eggs, as did also the excretions of the chick just before it was killed.^ This 
proves that the embryo of syngamus in the earth-worms is developed to maturity in 
t wo weeks from the time it obtains entranoe to the chick. 

Experiment 10. — On July K) fed a chick ten earth-worms, and repeated the feeding 
I'or nine succes.sivo days. The gapes observed on the seventh day as usual. On July 

ten days from the first feeding, 1 killed this chick and found a large nviinbcr of » 
.\i/ngami in the trachea, and also the embryos in dilferont stages of growth in the 
lungs. 

Experiment 11. — In order to see if Dr. Megnin's theory was correct, that the eggs 
would develop within the fowl, I fed a chick, about three weeks old, on July 29, ihreo 
perfect syngami^ containing many thousands of eggs. This chick was carefully watched 
for five weeks and no symptouis of gapes observed. 

Experiment 12. — Three young robins {Turdus migratorioua) in the nest, fed several 
infected earth-worms each daily for twelve days. These earth-worms were taken 
from the same place as those fed the ehioks. No well-marked symptoms of the gapes 
were observed. Two of them were killed and three or four gape- worms found in the 
trachea of each. A nnmber were also found in process of development in the lungs. 
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These birds live alfnost entirely on earth-worms during a part of the year, and I 
wished to know whether they would serve as a host for the j^arasite, and thus he in- 
strumental in spreading the disease. The trachea of robins differs from that of poul- 
try in its size and anatomical structure, especially at its lower part, where the last 
ring dilates and forms a second larynx. Syngami generally collect from the lower 
part of the trachea to its middle, and the gapes is simply the effort of the bird to ob- 
tain more air through this passage, which is obstructed by these worms. Ifc is evi- 
dent, therefore, that birds which have a larger trachea would harbor a greater num- 
ber of syngami without suffering from the gapes. We see this is the case in chicks 
after they are several weeks old, for syngami can often be seen in their windpipes by 
opening their mouths and straightening out their necks. Several worms can thus be 
seen in large chicks with very little embarrassment to respiration. It is also not im- 
probable that although the embryos may penetrate the cesophagus, pass to the lungs, 
and thence to the trachea, the greater part maybe coughed up and swallowed before 
they are able to obtain a hold ou its mucous membra lu^. We know from an examina- 
tion of chicks that very many of them are thrown off in this way. 

Experiment 14. — On July 4, at 5 p. m., fed a chick about four weeks old a large num- 
ber of syngami ^u^t hatched, by turning the wator coutaining them down its throat. 
On July 11, at 7 p. m., this chick commenced to have the cough or sneeze character- 
istic of the gapes. July 12 coughs much more. On July 13, at 9 a. m., eight days 
and sixteen hours after the feeding, I killed the chick and found one single and 
twenty-nine pairs of syngami. 

Experiment 15.— On August 14, at 7 p. m., fed a young robin just from the nest a 
large number of embryo syngami^ hatched in water, as in the preceding experiment. 
It was kept in a cage, hanging under a tree, and fed by the old bird. August 22 
(morning), robin has some symptoms of the gapes, such as rapid breathing, an. oc- 
casional gape and shake of the head, and is inclined to sit ou its perch instead of 
standing up as usual. August 23, breathes more rapidly and is evidently quite 
sick. August 26, continues to grow weaker and breathes more rapidly, and at times 
gapes, but the gaping is not as prominent a symptom as in the case of chicks. On 
the morning of the 20th the robin died, the fifteenth day from the feeding. On ex- 
amination three fair-sized syngami were found in the trachea, but not enough to fill 
it up, so as to produce much gaping. 

Eartli-worms from infected localities were sent to us by Dr. Walker, 
in order that we might confirm his results: 

May 25. — Three chicks were fed with 8 worms each. One wiis killed June 4. No 
evidence of syngames in the entire trachea. Near the pharynx a few blood extrava- 
sations on the oesophageal mucous membrane attracted our attention. When care- 
fully examined several small nematode worms were found in the submucous tissue, 
filled with oya. They were not coiled up but lying in a wavy line. Whether these 
parasites were introduced with the earth-worms is a matter of coujecture. June 23, 
the two remaining chicks were set free. 

July 1. — Two chicks wore fed for two <lays until one had eaten sixteen, the other 
eight worms. July 7, two were fed uutil each had consumed twelve worms. July 
24, symptoms pointing to gapes wore observed in two of these four chicks. One was 
killed July 28, and three pairs of adult syngames found in the trachea. The other 
gaped occasionally, but>grew very fast. It was killed August 0, and one pair of large 
syngames found attached to the trachea. 

This pair was torn to pieces on the following day, and the mass, in 
which were large numbers of eggs, kept in distilled water. On August 
17 the embryos could bo observed moving about in the shell. Two 
days later many had left the shell. Thus a period of thirteen days, 
with an average temperature of 80^ F., was sufficient for their develop- 
ment. When placed in distilled water August 6, the stage of segmen- 
tation was not yet passed. Megnin mentions twenty-eight to thirty 
days as the time required for development at a temperature of C8o to 77^ 
F. The temperature of our laboratory ranged from IQP F. during the 
day to 880 F. at night. 

On August 19, three chicks, one three days old, and two over a week 
old, were fed with these embryos and ripe ova. They were suspended 
in water and injected down the oesophagus with the aid of a pipette, 
each bird receiving about fifty individuals. 

The younger chicks died on the 1st, 3rd, and Cth of September, 
respectively. In the last only one pair of syngames was found. Of 
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the two older chicks, one died September 8, without any worms in the 
trachea ; the other was killed September IG, no worms found. 

Thus our success was only partial, both in feeding earth-worms and 
embryo of syngames, while Dr. Walker obtained very positive results 
with both modes of infection. 

The foregoing experiments show that earth-worms of infected places 
do contain the embryo. They also show that the earth-worm is not a 
necessary host, and therefore Meguin's views as given in the preceding 
report remain still in full force. The embryo is without doubt present 
in the earth-worm for the same reason that particles of earth, leaves, 
&c., are present. The earth-worm in boring into the soil must fre- 
quently swallow the earth that lies in its way, as pointed out by Dar- 
win. That ova of syngames should be swallowed in this way is quite 
natural; and the embryos may even be used as food, and in that case 
killed before they leave the alimentary canal of the earth-worm. So 
that the question whether earth-worms are really injurious to farmers 
in eating ova or embryos of syngames can hardly be decided in the 
affirmative from these experiments. To Dr. Walker, however, belongs 
the credit of having pointed out the interesting fact that earth-worms 
of infected grounds may produce the disease in chicks which feed upon 
them. 

Dr. Walker examined the alimentary canal of infected earth-worms 
carefully and found therein parasites which he believes were the em- 
bryos of 8yngamvs traclicalis. We examined a number of worms sent 
by him very carefully, but failed to demonstrate the i)resence of any 
embryo smaller than the nematodes, which were quite uniformly present 
in the body cavity and inhabit the segmental organs. These measured 
about .5"^™ (.02 inch) in length. Dr. Walker gives the length of the 
smaller embryo as .0118 inch. A certain gregarina (G. agilis *?) was also 
frequently observed. 

Dr. Walker also tried artificial culture of the embryos which he ob- 
tained from the alimentary canal of the earthiworm. For this purpose 
he used blood serum, into w^hich they were placed ajid then kept in an 
incubator. The blood serum was changed every day. Some worms 
died within two days; others lived for five or six days, during which 
period he observed some to molt. The rapidity with which blood serum 
decomposes at a high temperature, the toxic effects of the products of 
putrefaction, and the poverty in respirable oxygen of this medium make 
such experiments difficult of execution and uncertain in results. 

Dr. Walker suggests that the earth-worms of infected poultry-yards 
be destroyed. To do this the ground is to be covered with lime, salt, 
or ashes, of which substances he prefers the salt. 

As to the possibility or desirability of exterminating the earth-worms 
from poultry-yards where gapes exist among the fowls, the experiments 
made are neither sufficiently numerous nor so definite in their results as 
to admit of a satisfactory^ conclusion. That chicks may contract gapes 
by feeding upon earth-worms that contain the embryos of Syngamus is 
demonstrated, but it has also been demonstrated that this is not the only 
way by which this parasite gains entrance into the body of the chick. 
To destroy earth-worms Dr. Walker recommends saturating the earth 
of poultry-yards with a solution containing 1 or 2 pounds of salt to a 
gallon of water. All interested in this subject should carefully read, in 
in connection with the present remarks, the details of the measures of pre- 
vention suggested by M. Megnin (First Annual Eeport of the Bureau 
of Animal Industry, pp. 292-295); and in case of failure to arrest the 
disease by these measures, an attempt may be made to destroy the 
earth -worms; accordin^: to the rcco mm en elation s of Dr. Walker. 
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VERMINOUS BRONCHITIS IK CALVES AND LAMBS, AND ITS 
TREATMENT BY TRACHEAL INJECTIONS. 

The occasional appearance of the disease known as lung- worm dis- 
ease in cattle and sheep, alsocalled verminous bronchitis, the husk, hoose, 
parasitic bronchitis, phthisis pulmonalis verminalis, renders it impor- 
tant to put together whatever facts are known at present concerning the 
nature, cause, and treatment of the disease. The primary seat of the 
affection being the lungs, the disease might, on superficial examination, 
be confounded with the far more dangerous disease of pleuro-pneumonia, 
unless the symptoms and the means of diagnosis during life, as well as 
the appearance presented by the lungs on post mortem examination, be 
carefully noted. The life h istory of the parasites that are the cause of the 
disease is not yet fully known, although upon it depends the most im- 
portant kind of treatmeijt — that of prevention. The following pages 
contain the most advanced views, and it is to be hoped that the near 
future will convert these views into absolute facts upon which a ra- 
tional prophylaxis may be based. The disease attacking sheep and 
goats is due to a nematode worm, Strongylus filaria ; the parasite at- 
tacking calves, Strongylus micrnrus, also found in the horse and ass, is 
closely related to the former. A third form, common in swine, Strongy' 
lus paradoxus ^([oa^ not appear to cause any serious disturbances in swine. 
In an apparently healthy, fat pig, which was killed at the experimental 
station last year for another purpose, plugs of these worms were found 
in the smaller bronchi, envelojied in mucus. In a severe case of swine 
plague, these same worms were found in the lungs plugging some of the 
smaller tubes. The lungs themselves were not hepatized, however, as is 
frequently the case in swine plague, the lesions being limited mainly to 
the large intestine. Recently this parasite was found by A. Koch {Die 
Ifematoden der Schaflunge, 1883) to infest in large numbers the bronchi 
of sheep in an epidemic of verminous bronchitis. The same observer 
also describes another parasi te found in the lungs of sheep, the pres- 
ence of which was characterized by nodular elevations on the surface 
of the lungs containing large numbers of hair-like worms (Pseudalius 
ovis pulmonalis). 

The disease depends, according to most authorities upon the relative 
humidity of the soil, and is therefore most prevalent in low-lying, 
swampy pastures containing pools of stagnant water. Years of abun- 
dant rains are said to favor the outbreak of the disease for th^^ same 
reason. Epizootics have, however, been observed in elevated regions, 
and in England it is asserted tl)at hill Itirms suffer most frofn ravages 
of Strougylus filaria^ the lung- worm of sheep. Davaine, eliminating the 
influence of ujoisture entirely, states that the only constant features 
of the disease are age and season. It is probable that outbreaks in 
elovaled regions are exceptional and due to special causes. Young ani- 
mals, calves from twelve to fifteen months old, and lambs, are most 
prone to suffer, yet cases have occurreti in which adult aiAmals have 
l)eeu attacked. Roll reports the disease in a cow eight years old. It 
is common during late summer and early autumn, although not limited 
to this period. 

SYMPTOMS. 

The disease symptoms are much alike in lambs and calves, both being 
duo to mechanical obstruction of the smaller air-i)assages. They begin 
to appear in lambs and yearlings, when driven to pasture in spring and 
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fall, in the form of a severe bronchial catarrh. There is difficulty in 
breathing and a severe gasping, spasmodic cough. The cough gener- 
ally comes on when the herd is driven to pasture. During the parox- 
ysms, masses of mucus are occasionally discharged, with great effort, 
which contain eggs, embryos, and adult forms of the parasite. With 
increase in the intensity of these symptoms, emaciation goes on in spite 
of continued appetite. Ansemia appears characterized by a paleness of 
the skin and mucous membranes, the abdomen becomes enlarged, the 
eyes become dim ; in sheep the wool comes away. Swelling may ap- 
])ear under the abdomen, at the joints, and under the jaws. Death from 
general debility finally terminates the gradual loss of vital powers. 
Sometimes the general plugging up of the smaller bronchi may bring 
about suffocation during a paroxysm of coughing. The disease in 
lambs, which is apt to be more severe in fall, may disappear in the spring 
in milder cases. A French observ^er reports in an outbreak in calves 
the presence of a painful cough, coming on in veritable paroxysms, far 
more violent than in simple bronchitis, and frequently leading to suffo- 
cation. Eespiration is increased in frequency, the conjunctiva in- 
jected, the head extended on the neck, the mouth-opened widely, and the 
tongue protruded to obtain air. The discharges from nose and mouth 
contain parasites. 

The disease may last from two to four months and the prognosis is 
usually bad. Cases of suspected verminous bronchitis which die within 
a few days after the first appearance of symptoms ought to arouse sus- 
picion and direct attention to a careful examination of the lungs and 
body generally immediately after death. 

The above brief description of symptoms evidently refers to severe 
cases. The intensity of the disease is proportional to the number of 
parasities which have found lodgment in the lungs. In this disease, 
thenifore, all grades of severity may be met with and many of the 
symx)toms above enumerated may be entirely absent. 

DIAaNOSIS. 

In connection with a careful examination of the symptoms it is of im- 
portance to examine with a lens, or the naked eye if a lens be not at 
hand, the mucus discharged from nose and mouth. The adult worms 
will appear as small, white,* interlaced filaments, like shreds of lint or 
white hair. Placed in tepid water, these often execute vermicular move- 
ments. The adult forms, especially the females crowded with eggs, 
appear like masses of coarse, white linen thread, 

POST MORTEM APPEARANCES. 

Tn an examination of the body of lambs and calves which have suc- 
cumbed to the disease there will be found, besides absence of fat, effusion 
of serum into the pericardial, thoracic, and x)eritoneal cavities, the usual 
concomitant of great debility. The lungs are pale red, often nodular 
and adherent to the chest-wall. In places the lung tissue is solidified 
and sinks in water. The mucous membrane of the bronchi is inflamed 
and thickened in*t)atches; sometimes there are blood extravasations and 
ulcerations. The bronchi are often enlarged or saccular. The parasites 
themselves are found in the trachea and brorichi, often rolled up into 
masses which occupy the recesses or sacs above mentioned, or plug up 
completely the suialier divisions of the bronchi. In the larger divisions 
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elevations or swellings are sometimes met with made up of nests of 
stroDgyli. 

In the case of a cow which had suffered for months, and finally died 
from suffocation, Anacker, quoted by ZtLru {Die Schmarotzer, ttc, p. 
274), describes the lungs as follows : 

Bronclii filled with bundles of worms enveloped in a viscid, bloody mucus. Tlie 
mucous membrane presented the appearance of a catarrhal inflammation. It was 
much reddened and studded with hemorrhagic ppints and patches. Lun^js cedema- 
tous. Much serum flowed on cutting into them. Some lobules were inflated and 
slightly inflamed. Most were hepatized or solidified and surrounded by stri^JS of tissue 
infiltrated with scrum, so that they represented small oblong fields in which the 
alveoli, filled with pus, were recognizable as small gray nodules projecting sligbtly 
above the cut surface. The thorax and pericardium conitained much serum. 

Several calves affected with lung- worms were received at the experi- 
mental station October 21, One of them was killed for examination 
October 2G. During its stay at tbe station tbere were no marked indi- 
cations of pulmonary disease, excepting cough; which slowly decreased 
in severity. There was no discharge from tbe nose, no difficulty in 
breathing. Physical examination revealed local loss of resonance and 
increased cre])itation. 

The lungs (Plates III, lY) had a normal appearance with the excep- 
tion of some irregular patches of a dark-red color, more numerous pos- 
teriorly where the pleura was also much clouded. On removing them 
from the tborax no adhesions could be detected. The posterior half of 
both lungs, however, was found doughy, not fully collapsed. Largo 
masses of hepatized tissue were wedged in and bounded by normal tis- 
sue. The solidified portions were of a deep-red tlesli color, with paler 
points scattered tlirough it, representing the lluest bronchioles. This 
tissue sank immediately when placed in water. There was no hyper- 
trophy of the interlobular connective tissue. On slitting open the 
smaller bronchi bundles of adult worms were seen, almost filling up the 
lumen of the tubes. The worms were arranged parallel with one an- 
other, a few projecting from the oi)cning of each smaller bronchus into 
the larger tube. (Plate IV, Fig. 2.) The mucous membrane of these 
tubes was pale and covered with a very slight amount of mucus. 

Portions of the lung were placed in the refrigerator over night and 
examined on the following day; when the cub ends of the bronchi were 
found crowded Vv ilh worms partly extruded. It was thought that the 
absence of respiration induced an outward migration of the worms and 
might explain the crowed condition of the larger bronchi. Of all the 
worms examined the caudal extremity was turned towards the trachea, 
however. 

Scrapings from the mucous membrane of the bronchi and from the ^ 
cut surface of the hepatized regions contained ova and active embryos. 
The embryos within the ova moved at intervals, proving that they were 
nearly prepared to leave the shell. The bronchi containing the para- 
sites were quite uniformly surrounded with hepatized tissue. The 
bronchi penetrating: healthy lobes were found empty. 

In the disease ot* lambs recently minutely described by A. Koch {loo. 
cit.) the surface of the lungs is studded with ten to thirty yellowish 
nodular elevations varying from the size of a lentil to^at of a walnut 
and elastic to the touch. Smaller nodules about the size of a hemp-seed 
usually accompany the others, but are situated near tbe borders of the 
lungs. On section these nodules are observed to represent modified air- 
cells filled with a milky fluid, and containing small, hair-like, interlacing, 
filamentous worms scarcely distinguishable with the naked eye. Under 
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tlie miscroscope large numbers of eggs and living embryos are also 
found. These nodular elevations have been described by other authors 
in connection with various forms of verminous bronchitis, bat it now 
seems probable that they are produced by but one kind of parasite 
{Psetidaluis ovis piilmonalis), 

DESCRIPTION or THE PARASITES. 

The lung- worm of cattle is described by ^diucidcv {MonograpMc der 
Nematoden) as follows : 

Slrongylus micrurus, Mehlis. — Male, 35™™ (1.4 inches); female, CO™™ (2.4 inches) 
mouth round, without noticeable papi 11 ic ; cuticle smooth; vulva 18"'™ (.7 inch) from 
caudal extremity. Viviparous. Bursa small, round. Posterior rays three notches of 
the'extremity of the common trunk. Middle rays single. Anterior rays separate. 
Spicula short and strong, colored deep brown. 

A number of lung-worms received recently at the laboratory from the 
West were measured and of three of the adult males the dimensions were 
40""™, GO^''^^, and 53°"™, respectively. This would make the average 
length at least 45^^°^ (1.8 inches). Two adult females measured 55™™ and 
Go™™, respectively. The width of the body in both sexes was from .4™™ 
to .5™™ (.015 to .02 inch) ; the ova within the uterus, and containing ma- 
tured embryos, were .08™™ long and .05™™ wide. (For drawiugs made 
from these specimens, see Plate Y, with description.) 

The strongyli removed froDi the lungs of the calf at the experimental 
station were found somewhat shorter. Of ten Diales the average length 
was about 37™™ (1.5 inches) ; ten females averaged about 47™™ in length, 
or almost 2 inches. The embryos of the luDgs measured about .3™™ in 
length (about .012 inch) and .018™™ (.0007 inch) in thickness. Those 
hatched from ripe ova a day later were of the same dimensions. The 
ova were about .05™™ (.002 inch) wide and .00™™ (.0036 inch) long.* The 
adult worms within the bronchi were kept for at least forty-eight hours 
in the refrigerator at a temperature of 50^ to 55° F., and very few mani- 
fested any movements. After a few hours' sojourn in a normal salt so- 
lution in the incubator at a temperature of OS^ to 100^ F., most of them 
exhibited very active movements. A large number of ripe ova were 
placed in temperatures of about 50^, 65<^, and 75^ F., respectively; within 
twenty-four hours very few of the embryos of the first lot had left the 
shell, while a large number were found hatched and lively in the third 
lot. 

The most common lung- worm of sheep is described by the same author 
as follows : 

Slrongylus filar iay R. — Male 25™™ (1 inch). Female 70™™ (2.75 inches). Mouth round. 
Head rounded, without noticeable papillsB. Cuticle with numerous longitudinal 
ridges. Vulva 30™™ (1.2 inches) from the caudal extremity. Ovaries symmetrically 
directed, anteriorly and posteriorly. Uterus filled with free embryos. Bursa long. 
Three dorsal rays, also shallow notches. Ventral rays separated. Spicula short and 
very thick, dark l>rown. (Plate VI, Figs. 5 and 6.) 

These two species are very closely related, but are definitely distin- 
guishable by the different situation of the vulva, and the absence of all 
cuticular ridges in the former. 

The oesophagus of Strongylus filaria is about 1.5"^°^ (.OG inch) long, with 
a bulb-like enlargement at its junction with intestine into which its bell- 
shaped terminal portion projects. The intestine extends as a brownish 
tube through the entire body. The vulva shows as two projecting lips. 



* The discrepancy in length between this and the other lot of ova is explained when 
we consider tliat the former wore measured fresh. 
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Very characteristic arc the two liollovv, dark spiciila, about .5"^°^ (.02 
incli) \ong;', eggs, oval, .l'"^*^ (.004 inch) long, .06 (.024 inch) broad. 
Embryos ,5^'^"' (,02 inch) long, and .02""" (.0008 inch) in diameter. Tail 
slender, slightly curved, pointed. The head has a characteristic cup- 
ular projection. 

The lung- worm, found frequently in pigs without causing much dam- 
age, but also in sheep, where it is said to cause at times severe bron- 
chitis, deserves on this account a passing notice. It is briefly described 
as follows (loc, ciL) : ^ 

Sfro)Kjt/his iHirailoxns^ MeliUs. — Male 20""" (.79 inch). Female 30™™ to S^"'"* (l.'i 
incliea, to inch). Mouth surroumled by six lobes. Tlie two lateral ones largent. 
Vulva near anus proje.cting, flurrounded by a vesicle or bladder-like body, -visible to 
the naked eye. Caudiil end of inalo, at tho base of bursa, curved toward the ventral 
aspect. Bursa with numerous folds; it <;aT)not be spread without tearing, hence no 
description possible. (Plate Yl, Figs. 1 and 2.) 

The male is provided with two very long spicula, measuring 2.5""° (.1 
inch) outside of the body. They are hollow, tubular, and neatly marked 
with transverse bands. 

The hair-worm (Plate YI, Figs. 3 and 4) which produces the tubercular 
nodules on the surface of the lungs in sheep {Pseudalius ovis pulmonalis) 
may be briefly described as cylindrical in shape, 20°""^ to 30"^™ (.79 inch to 
1.2 inch) long, .05'"'" to .07=*"^ (.002 inch to .0028 inch) thick, the female 
being longer than the male. The caudal portion of the body of the 
male is wound niy in close spirals ; that of the female is wav3\ Mouth 
corolla-shaped, with four membranous hps. It contains a boring ai)pa- 
ratus resembling a fir cone. The caudal end of the male is cleft and pro- 
vided with two equal, arched, dark -brown spicules. The free end of each 
is divided into two siunes, toothed ventrally. This latter worm may be 
readily distinguished from the other I'orms described by its attenuated 
form, the absence of a distinct bursa and the biiid spicules. Strongylus 
paradoxus is readily singled out by its peculiar bladder-like attachment 
in the female, and the very long, hooked spicula in the male. The re- 
maining two species (Strongylus micrurus and Strongylm filar ia) are very 
much alike, but the liabitat will serve as a means of distinction, if the 
microscopical characters cannot be studied. 

The complete life history of the various lung-worms is still a matter 
of speculation among helmlnthologists. A thorough knowledge of the 
mode of life of the embryos and larvie before their final establishment 
in the trachea of domestic animals would guarantee better means of 
prevention. 

In regard to the Strongylus filaria of sheep, Leuckart describes the 
eaibryos discharged with the mucus as quite well characterized b3' a 
button-like projection at the cephalic extremity. They remain alive in 
moist earth ibr weeks. They may even dry out and still assume their 
activity on the addition of water. They molt in about two weeks, and 
die soon after. Lambs fed with molting embryos i'ailed to take the dis- 
ease. Four sheep fed at different times with bronchial mucus contain 
ing numerous embryos, remained well. Leuckart, therefore, concludes 
that the embryos, after being discharged from the lungs, probably in- 
vade some invertebrate, such as insect or snail, and there attain twice 
their original length before they are capable of becoming matured when 
taken 'up by ruminants. He does not share the views of some who main- 
tain that the disease is communicable directly from one animal to an- 
other. In other words, the contact of the sick with the healthy is not 
dangerous. 

Most of the authorities of to-day seem to accejjt this view, and it cer- 
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tainly has moreln its favor than the opposite. A few, especially among 
the French, adhere to the belief of its communicability. 

The life history of these lung-worms may be summarized brielly ns 
follows: The adult sexually mature worms in the trachea and bronchi, 
or alveoli {Pseudalius ovis pulmonaUs)^ produce a large number of ovii, 
which finally set free living embryos. These are discharged Avith Llic 
inucns and probably enter some invertebrate as a mediate host to un- 
dergo further development. When taken into the stomach of the liiinl 
host, through the food and drinking water, they migrate back to the 
})harynx and thence into the air passages, where they assume the adult 
form and set up constant irritation leading to bronchitis. Eumiuants 
may be more readily affected in this way, because the food U returned 
to the mouth and with it any embryos which are thus at liberty to enter 
the trachea and bronchi through the lar^^nx, 

TREATMENT. 

Preventive measures, — The most important phase of treatment is un- 
doubtedly the adoption of rules for the prevention of the spread of the 
disease. These rules will vary according as we believe the disease di- 
rectly communicable from one animal to another or not. Presumptive 
evidence leans towards the latter view, but it will be safest to remove 
the sick from the healthy, if that be possible. This will prevent the 
contamination of the stables and pastures with the mucous discharges 
that are known to contain the parasites. The latter, if not immediately 
dangerous, are potentially so, and when their development is completed 
the places where the embryos have been deposited may become potent 
sources of evil. In large herds, where strict attention cannot be given 
to preventive measures, destruction of the diseased animals and anni- 
hilation of the lungs and other diseased organs and products by fire or 
some chemical agent is without doubt the safest and most profitable 
course in the end. 

On contaminated pastures the parasites are probably taken up in spring 
and early summer. The disease in lambs may be avoided either by 
keeping them in the stables or by giving them i)lenty of water to drink 
before they are driven to pasture, so that they will not be forced to seek 
the stagnant pools, the usual abode of parasites. Some food may be 
given with the water. 

It is thought by some that there is much risk in pasturing lambs or 
calves on old pastures after adult stock, and that it is advisable to keep 
them on young grasses and on high ground. 

Spinola advises, in addition, the use of anthelmintic substances for 
lambs in spring and early summer which act injuriously on the para- 
sites in the stomach. A favorite formula of his, which has found its 
way into most veterinary works, is the following : 

Wormwood and caliimns root, each 2 pounds. 

Tansy root, burnt bones (animal cliarcoal ?), each 1 pound. 

Sulpbate ol* iron, 15 ounces. 

Mako into a powder and mix witli ground oats as a Uck, each lamb to roccivo about 
on6-balf ounce. 

Finally, in adopting preventive measures, the destruction of the para- 
site must be the chief end in view, and while this is being done suscepti- 
ble animals must be kept away from places where the i;)arasites are sup- 
posed to be. With these two rules constantly in mind the disease may 
be kept in check. All fodder soiled by discharges should be burnt, in- 
fected stables carefully cleaned; pastures should be drained to remove 
all stagnant pools ; streams of running water should be kept perfectly 
pure. 
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REMEDIES ADMINISTERED INTERNALLY. 



The above measures have reference to the safety of uninfected ani- 
mals. The treatment to be resorted to when the existence of vermin- 
ous bronchitis has been determined, and it is not desirable to destroy 
the diseased animals, must be directed, lirst, towards supporting the 
strength of the animal, and second, towards the destruction of the para- 
sites. 

Good nourishing food is therefore always indicated. A recent writer 
suggests the use of garlic, which Megnin found so efficacious in the 
treatment of the gapes. (See First Annual Eeport of the Bureau of 
Animal Industry, p. 294.) This should be mixed with the food. Medi- 
cal treatment has been of various kinds. The internal administration 
of remedies has been much employed, togetlier with the inhalation of 
volatile, irritant substances, supposed to have a direct toxic action upon 
the parasites. Lately, the method of injecting liquids into the trachea 
has been suggested, and veterinarians are very hopeful of its success- 
ful application in the future. First, as regards internal remedies, the 
following mixture seems to enjoy considerable favor among European 
veterinarians : 



One teaspoonf ul daily in milk. 

The oil of Ohabert, however, is not in the market in this country, 
making the formula useless. Among other remedies, creosote has been 
given diluted in water, 63 grams (about 2 ounces by weight) being 
distributed to 100 sheep. Benzine and picrate of potash are among 
those recommended. Recently a writer {Eecudl de M6d, Vet, 1884, p. 
26) reports recovery of 150 cases of verminous bronchitis in calves dur- 
ing a period of three years under the following treatment : 

Give, according to size, 10 to 15 centi-grams (1.5 to 2.3 grains) of 
sulphate of strychnia daily in water. This quantity must be divided 
into three or four doses, as strychnia is very poisonous. In addition to 
this, from 10 to 15 grams (2J to 4 drachms) of sulphide of calcium are 
given in oats or bran. 

To attack the parasites directly in the air-passages inhalations and 
fumigations have been much resorted to. 

The affected animals are placed in a closed building and the medi- 
cines vaporized by means of heat. This can be accomplished by pour- 
ing them upon heated stones or iron. Crude carbolic acid and tar have 
been emi)loyed in this manner. Certain other recommended substances, 
among them turpentine and ether, which are inflammable, must be used 
with care, and ordinarily are converted into vapor without the aise of 
heat. Sulphur may be burned in an iron receptacle. In these fumiga- 
tions care must be taken that they do not prove too irritating to the 
air-passages. Several fumigations must usually be practiced to be of 
any benefit. Strebel recommends a mixture of one part of turpentine 
and thirty parts of ether, to be dropped into the nostrils of the affected 
animal. Knowing the irritating effects of ether on the mucous mem 
branes, it is questionable whether such treatment would accomplish 
anything beyond causing severe coughing. 



Probably the most promising medication which is now being tried is 
the direct injection into the trachea of liquid medicines known to have 



Grams. 



Asafoetlda 

Empyreumatio oil of Chabert, 
Mucilage 



30 
60 
500 
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a destructive action upon the parasites. The medicines thus introduced 
have an opportunity of acting upon the parasites directly before they 
are all absorbed by the mucous membrane of the air-passages. There 
is no reason to doubt that they may have even a secondary effect after 
their absorption if they are naturally thrown off by the mucous mem- 
brane of the air-passages and the epithelium of the alveoli, which is the 
case with most volatile substances. 

The method of tracheal injections was first tried by Gohier in the 
early part of the present century, after learning experimentally that 
considerable quantities of liquid can be introduced into the trachea 
without producing suffocation. Delafond some years after conducted 
some experiments to determine the absorptive power of the air- passages. 
He found that mucilaginous decoctions, solutions of sugar or honey, 
are speedily absorbed when injected into the trachea, inducing slight 
symptoms of suffocation for one or two hours. He also found that solu- 
tions of narcotic agents and stimulants manifest their physiological ef- 
fects very soon after injection, and that oils and oily medicines produce 
a congestion of the lungs which is but slowly dissipajted, and that even 
very dilute solutions of mineral and vegetable acids produce inflamma- 
tion, with copious secretion of mucus, giving rise to symptoms of as- 
phyxia and even leading to death. 

Dr. Levi, of the University of Pisa, has recently applied this. method 
in the treatment of a number of diseases {Manuel pratique des injections 
tracMales dans le cheval^ 1883). His experiments also tended to show that 
the mucous membrane absorbs very rapidly and is therefore less apt to 
suffer from the injection of irritating substances than if the absorption 
were less rapid. He also determined that the injection of small qttanti- 
ties of oily substances is not dangerous, the oil probably being emul- 
sified and absorbed. Fimally, there is always a slight reduction in the 
number of respirations, amounting to about three or four per minute, 
after the introduction of liquids, even when distilled water only is in- 
jected. 

Without entering into interesting questions concerning the adminis- 
tration of medicines in this manner in other diseases which are discussed 
at length in the work mentioned, we find that the author has experi- 
mented on but one case of lung-worms to test the efl&cacy of the method. 
Others, however, have reported cases in which their success justifies a 
detailed account of the method for future application. 

The instrumeut to be used is a simple hypodermic syringe (Plate VI, 
rig. 7), holding from 1 to 2 fluid drachms. The needle of the syringe 
must be provided with a removable solid rod or trocar, so as not to 
become plugged when it is pushed through the skin and walls of the 
trachea. As the needles are apt to break, a number of them should be 
kept on hand. After the operation the syringe should be carefully 
washed in pure water, the piston supplied with a drop of olive oil, and 
the trocar replaced in the needle. 

It is best to disinfect by filling the syringe and needle with a 5 per 
cent, solution of carbolic acid, or a .1 per cent, solution of mercuric cMo- 
ride* before washing in pure water. The disinfection, however, is not 
absolutely necessary in this operation if the syringe and needle be kept 
thoroughly clean. Fill the syringe and place aside. To introduce the 
needle, extend the head of the animal so as to fix and make prominent 



*The former is prepared by adding 5 parts by weight of pure carbolic acid to 100 
parts by weight of pure water previously heated; the Jlatter by adding 1 part of the 
oorroflive sublimate (a violent poison) to 1,000 parts of water.* 

36 AO ^^86 
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the trachea, which will be felt as a tense elastic tube along the middle line 
of the neck. The most convenient point for the introduction of the 
needle is at about the middle of the length of the neck. It must be re- 
membered that some care is to be observed, as the trachea is in relation 
with some- important structures on either side, the jugular vein, the 
carotid artery, and the pneumogastric nerve. Having Jixed the trachea 
with the left hand, the needle with the trocar is inserted beneath the 
skin and then an interannular space is sought so as not to pierce a car- 
tilaginous ring. Or the needle may be pushed directly into the trachea 
without necessarily avoiding a cartilaginous ring. The unimpeded 
movement of the free end of the needle as if in an empty space is a 
sure sign that the needle is in its proper place. The trocar is now re- 
moved, the syringe screwed upon the needle and the contents very slowly 
forced out into the trachea. Before the needle is finally withdrawn, Dr, 
Levi thinks best to wash it out with some pure water so as to remove 
the injecting fluid. In withdrawing the needle this might accidentally 
be discharged in the wound made by the needle and set up inflamma- 
tion, if the substances introduced be irritating. How this washing-out 
is to be done he does not state. It seems that a small pipette or medi- 
cine-dropper filled with water and inserted into the end of the needle 
would suffice to wash it out, or drawing back the piston of the syringe 
would leave the needle comparatively empty. The needle might also be 
washed out by removing the syringe, washing it out, filling with water, 
and forcing a few drops into- the trachea through this needle. This, 
however, would cause unnecessary delay before the animal is released, 
and is, therefore, not to be recommended. The simplest method, then, 
to empty the needle would be to draw back the piston, for the discharge 
of anything but the purest water into the wound may produce more irri- 
tation than the medicinal substances themselves. The animal should be 
watched for some time, especially after the first operation, to observe 
how the injection has been borne, and whether any symptoms arise which 
indicate difficulty of breathing. 

If, as has been suggested, a slight incision be made in the skin before 
introducing the needle, and if a cartilaginous ring be avoided in pierc- 
ing the trachea, the ordinary needle with beveled extremity (Plate VI, 
Fig. 7) will be sufficient, and the trocar may be dispensed with. When 
the needle has entered the trachea, slight hissing noise due to the en- 
trance and exit of air with each inspiration and expiration indicates that 
the needle has reached its destination and is not plugged. 

The* substances to be injected should have distinctly vermicide i)rop- 
erties without being at the same time too irritating or poisonous in their 
effects on the animal. Levi gives two formulae which he used with suc- 
cess upon a sheep. The worms were discharged in three days and the 
catarrh cured. 

By weight 

Iodine parts.. 2 

Iodide of potash do... 10 

Distilled water do... 100 

Begin with half a drachm of this solution added to half a drachm 
of water, and increase by half a drachm of the above solution each 
day up to 5 drachms. Another remedy is the following: Mix equal 
parts of turpentine and olive oil, and inject from 1 to 4 drachms. In 
this case the writer probably intended to state that the dose should be 
increased from 1 to 4 drachms on successive days. 

Eloire (Becueil de Med. Yet. 1883, p. 683) gives the following formula: 

Ordinary oil of poppy and oil of turpentine, each parts . - 100 

Carbolic acid and purified oil of cade^ each. ......do... 2 
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The oil of poppy, being a bland oil, does not possess any medicinal 
properties, and may be replaced by olive oil. Each calf to receive 
about 2 drachms a day for three days. 

Six animals treated in this way showed immediate improvement and 
were finally cured. Penhale ( Veterinariauj 1885, p. 106) reports imme- 
diate relief and ultimate cure in two calves by injecting the following 
mixture : 

Oil of turpentine drachms.. 2 



Hutton {loc. cit, p. 62) reports favorable results in six out of eight 
cases by injecting, the above liquid, in which 1 drachm of the tincture of 
opiun^ was used in place of the chloroform. 

This completes the list of remedies thus far suggested and tried, and 
the results obtained therefrom. The favorable testimony, though not 
abundant, is very encouraging. There are many substances, no doubt, 
the use of which might be more beneficial than those mentioned, but 
nothing can be said of them until they have been tried. 

In this connection a few experiments may be described having for 
their object the infection of healthy calves with lung-worms and the 
determination of the effect upon them of intra-tracheal injections. 

On October 30 two calves were led with a large number of strongyli 
(over a hundred), obtained from the lungs of the calf described in the 
preceding pages as having been killed at the experimental station in 
order to determine the presence or absence of lung- worms. Live em- 
bryos were present in large numbers in the worms consumed. Worms, 
which were kept for a few days at a temperature of 70° to 80^ P. in 
water, set free ova which hatched within one or two days. The embryos 
remained alive about five days, the water being occasionally changed. 
One of the calves thus fed was reported to cough now and then. This 
was killed December 17, over a month and a half after feeding. No 
worms or lesions referable to them were found after a careful search 
through the whole lung tissue. The other calf remained well. 

Tracheal injections were tried upon several calves which had been 
affected with verminous bronchitis. The injections were made too late, 
however, and prove simply that injections may be practiced without 
any fear of untoward results. The worms had probably disappeared 
before the injections were made. The following is a brief r6sum6 of 
these trials : 

A bull calf received from Kew Jersey, October 21, 1885, was treated 
December 18, 1885. The liquid consisted of turpentine 2 drachms, 
chloroform half drachm, carbolic acid 20 drops, and was injected ac- 
cording to the directions given in the preceding pages. During the 
operation the animal coughed a few times, but was otherwise not incon- 
venienced. Ko after effects observed. Improvement slight. January 
6 a second injection was made. The animal coughed frequently and 
struggled more violently, exhibiting a greater sensitiveness than at the 
"first injection. For a few minutes after the operation symptoms refera- 
ble to ansesthesia were observed. The animal was killed January 11. 
The trachea was carefully examined, but no inflammatory reaction no- 
ticed. The posterior lobes of the lungs contained hepatized masses 
evidently caused by lung-worms. There was no trace of the latter ex- 
cepting a few degenerated ova in the mucus of the bronchi. We con- 
cluded from these facts that the worms themselves had disappeared 
before the last injection. 



Carbolic acid 
Chloroform . . 



...drops., 
drachm.. 



20 
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On another calf received at the experimental station October 27, 
1885, an injection was practiced as in the first calf, January 6. It was 
killed January 9. Near the place of puncture in the trachea severa] 
small extravasations were observed, ^o inflammatiou ])roduced. Ee- 
gions of hepatization were present in this lung", but no trace of lung- 
worms could be discovered. 

A third calf, presumably affected with lung- worms, which had been 
at the station since October 121, was treated January 12, 188G, in the 
same way. For a few moments anaesthesia was very marked. To avoid 
any doubt as to the presence or absence of lung-worms in this animal, 
independent of any effects due to the injection, it was killed on the fol- 
lowing day. The thorax contained large quantities of chocolate-coloicil 
serum. There were a few small extravasations under the mucous mem- 
brane of the trachea near the puncture, and a diffuse reddening of the 
entire tracheal membrane. In. both lungs the anterior lobes were com- 
pletely hepatized and full of serum, which flowed abundantly on sec- 
tion. The bronchi in these lobes were occluded by plugs of very thick, 
whitish mucus. Other regions of localized hepatization pointed to 
lung- worms as a cause. These, however, were the result of some severe 
broncho-pneumonia, probably not due to the injection, for they seemed 
to be lesions of more advanced age. No lung- worms were present. 

In these three animals the lung-worms must have disappeared before 
the injections were made, and therefore the experiments fail to give any 
information as the effect of such injections on lung-worms. They con- 
firm the fiacts already pointed out in in the preceding pages that injec- 
tions may be borne by the bronchial mucous membrane without pro- 
dueing any marked disturbances. 




VERMINOUS BRONCHITIS 




Verminous Bronchitis. V 



Plate VI. 




VERMINOUS BRONnHTTT.q 



DESCRIPTION OF PLATES. 



FiJLTE III. — Left Inng of a calf affected with verminous bronchitis. Lateral aspect. 

The greater part of the surface has a normal appearance excepting the 
islands representing hepatized tissue. The pleura over the posterior half 
is more or less opaque. Clouded (x f ). 

FxjLTB IV, Fig. 1. — Trans-section of the left lung represented on preceding plate. A 
considerable portion of the lung tissue is hepatized. Toward the left a 
bronchus is seen in section, filled with strongyli (x }). 

Fio. 2. — ^A large bronchus from the same lung, slit open and showing the openings of 
three smaller bronchi. Bundles of worms projecting therefrom. 

Plate V, Fig. 1. — Srongylus micrurm, about natural size. A, male; female. 

Fig. 2. — Caudal extremity of the male, showing the bursa 5, supported by twelve 
rays, from two different aspects, a the two short spicula (x 50). 

Fig. 3. — Anterior extremity of the male, showing the mouth and OBsophagus a lead- 
ing into the intestine 6. The two unicellular glands of the neck are 
shown with their enlargement c containing a minute nucleus (x 40.) 

Fig. 4. — Af anterior extremity of a female ; a, c, as in Figure 3 ; at d the oviduct is 
bent upon itself and continued into the uterus which contains some ova, 
Bf posterior extremity showing at e the flexure of the oviduct and en- 
trance into uterus filled with ova; /, the enlarged posterior portion of 
the intestine (x 50). 

Fig. 5.— jiortion of the body of a female near the middle of the body with ova con- 
taining fully developed embryos (x 40). Bj the ova with the embryos 
occupying different positions (x 120). 

Fig. 6. — ^An adult female filled with ova (x 4). 

Plate VI,* Fig. 1. — Strongylus paradoxus, caudal extremity of the male showing a, 

the bursa ; h h, the spicula, hooked at the free extremity. 
Fig. 2. — Caudal extremity of female with pear-sbaped vesicle a. 
Fig. 3. — Pseudalius ovis pulmonaliSf female; a, c, constrictions; d, caudal extremity; 
€f mouth (x 50). 

Fig. 4. — Caudal extremity of the male (x 800); a, spicula forked at h. 

Fig. 5. — Strongylus filaria, female ; a, mouth ; h, funnel-shaped insertion of oesophagus 
into intestine ; c c, intestine ; d, caudal extremity ; c, vulva ; //, uterus. 

Fig. 6. — Caudal extremity of male ; a, bursa ; 6, spicula ; c, flap-like attachment, and 
d, conical, blunt extremity of the same ; e e, rays of the bursa. 

Fig. 7. — Syringe used for tracheal injections ; a, syringe with glass barrel and gradu- 
ated piston-rod; t, hollow needle with trocar; {f, needle with beveled 
extremity without trocar. 

• Figs. 1 to 6, inclusive, are taken from A. Koch's Die Nematoden der Schaflunge, 
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UNITED STATES NEAT CATTLE QUAEANTINE. 

The superintendeuts of the various neat cattle quaraDtine statioDS re- 
port the names of the importers, and the number and breed of each lot 
of animals imported during the year 1885, as follows: 

WALTHAM AND LITTLETON STATIONS, MASS. 

Dr. J. R. McLaughlin, SurEuixTENDENT. 



Name and post-ofBce addrese of importer. 



Poit of ahip- 
meut. 



Name of breed 



Thoa. B. Wales, jr., Iowa City, Iowa. 
J. J. Hill, Saint Paul, Minn 



S. F. Perry. Lenox, Mass 

Everett Smith, Waltbam, Mnss 

T. B. Wales, jr., Iowa City, Iowa 

H. W. Hockema, Waahinpton, Minn 

F. Codman, Brookline, Mass 

T. F. Koch, Chicsiffo, 111 

W. L. Archibald, Oxfoid, Miss 

Janios L. Flint, New York City 

Williiini A. Russell, Lawience. Mass 

James Cuuniugbam ScSon, Dalbeattia, Scotland. 



Liverpool. 
do 



London 

...do 

. . . do 

Antwerp 

Liverpool . . . 
Amsterdam . . 

London 

Glasgow 

London 

Glasgow 



and 



Holstein. 
Durham 
Angus. 

Holstein 

...do 

. . . do 

... do 

Guernsey , 

Holt^teiu. , 

. . »lo 

Polled Angus .'. 

Holstein 

Galloway 



GARFIELD STATION, N. J., NEAR NEW YORK. 

DE. a. M. FABBIKOTON, SUFERINTENDEKT. 



S. P. Dyt, Passaic, N. J , 

Hyltje iiakker, West Chester, Pa 

John A. Desseaux, Isle of Jersey 

Guthrie, Bell & Co., Shelby ville, Ky 

D. H, Archibald, Oxford, Miss 

E. Huidekoper, Meadville, Pa 

J. H. Maginnis, New Orleans, La 

F. B. Savage, Newburg, N. Y 

Guthrie, Bell & Co., Shelbyville, Ky 

French Brothers, Cincinnati, Ohio 

Edward Kemp, Fair Haven. N. J 

B. B. Lord & Son, Sinclairville, N. T 

Hyltje Bakker, West Chester, Pa 

William A. Singerly, North Wales, Pa 

SI u iter Brothers, Brooklyn, N. Y 

J. L. Gardiner, Springs, N. T 

J. C. Duncan, Normal! Ill 

E. Smith Jameson, Monnt Sterling, Ky 

A. Oltmans, Ridott. Ill 

James Oliver, South Bend, Ind 

W. H. Goodpasture, Nashville, Tenn 

Wm. M. Singerly, North Wales, Pa 

T. S. Cooper, Coopers burg. Pa 

George "V. Forman, Olenn, N. Y 

S. P. Dyt. Passaic. N. J 

James F. Sutton, Bedford, N. Y 

Hyltje Bakker, West Chester, Pa 

J. Kellenberger, Centreville. Va 

W. H. Ji)hnson, Centre Rntlf»nd, Vt.- 

A. Sutherland, Denver, Colo 

Bastian Diebel, Garfield, N. J 

J. H. Offord, Topeka, Kans 



Antwerp 

, . . do 

London 

. . . do 

Am ter .lam . 

...do 

London 

...do 

Amsterdam. . 

London 

Antwerp .... 

do 

..do 

do 

Amsterdam.. 

London 

France 

Liaidon 

Hamburg ... 

Glasgow 

London 

... do 

.. do 

. . do 

. . do 

Auisteidam. . 

Antwerp 

Loiirlon 

do 

Antwerp 

Amsterdam . . 
London 



Holstein 

. . do 

Jersey 

Holstein 

...do 

...do 

Jersey 

Holstein 

...do 

...do 

...do 

....do 

....do 

...do 

.. do 

Gnei-nsey 

Noimandio . . , 
Red Polled... 
Ost. Friesian. 

Ayersbire 

Holstein , 

. . do 

Jersey 

....do 

Holatmn 

..-.do 

....do 

Swiss 

Jersey 

Hclst'ein 

..-do 

RedPolL'd .. 
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Date of 
arrival. 



1885. 
Jan. 7 
Feb. 17 



Name and post-office address of importer. 



A. M. Harkness, Philadelphia, Pa. 
T. S. Cooper, Coopersburg, Pa 



Port of ship- 
ment. 



Liverpool 

Southampton 



Name of breed. 



Jersey . 
do .. 



go 



30 
3G 



PATAPSCO STATION, NEAR BALTIMORE, MD. 

Dr. a. H. Rose, Superintendent. 



1885. 
Jan. 11 
Feb-. 11 



Apr. 11 
Aug. 19 
Sept. 26 



H. R. Tucker & Co., Baltimore, Md 

William Miller, Coteau Landiog, Canada. 



Samuel C. Kent, West Grove, Pa 

Charles 0. Lening, Philadelphia, Pa. 
Edward Paul, Heron Lake, Minn. 



Liverpool. 
...do 



...do 

Bremen — 
Liverpool. 



Jersey 

Hereford, An- 
gus, and Gal- 
laway. 

Guernsey 

Holstein 

Galloway 



40 



42 
7 

22 



SAN FRANCISCO STATION, CALIFORNIA. 
Dr. a. db Tayel, Superintendent. 



1885. 
Feb. 10 
Sept. 1 
Dec. 2 



J. D. SprecTdes, San Francisco, Cal . 

J. W. Brown, San Francisco, Cal 

Hugh Craig, San Francisco, Cal 



Honolulu . , 

....do 

Auckland., 



Hereford 

Polled Angus.. 
Hereford 



41 
24 
15 



Whole number of cattle received at the various stations from January 
1, 1885, to January 1, 1886 : 

Waltham and Littleton Stations 775 

Garfield Station 827 

CoopersbuTg and Chester Stations 66 

Patapsco Station 171 

San Francisco Station 80 

Total 1,919 

Table slmoing tlie nuniber of cattle received at the various quarantine stations of the United 
States for eacJi month of the year. 



Month. 


Waltham, 
Mass. 


Garfield, 
K J. 


Chester, 
Pa. 


Patapsco, 
M^. 


San Fran- 
cisco, Cal. 


Total. 






85 

fO 
28 
154 
205 
8 
113 
54 
80 
20 
20 


30 
36 


40 
GO 




155 
146 
187 
110 
211 
263 
8 
319 
103 
162 
220 
35 




9 
127 
40 
57 
58 


41 






42 




























199 
3 
82 
200 




7 

22 








24 




















15 










775 


827 j 66 1 171 


80 


1, 919 
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Taible showing the different breeds of cattle and the number of each imported during the year. 



Breed. 


Nnmber. 


Breed. 


Namber. 




1, 133 
23^ 
170 
142 
98 
54 
44 




26 
9 
5 
2 




















1,919 







The stations at Portland, Me., Coopersburg and Chester, Pa., and 
"New Orleans, La., were abolished on the 1st day of July last! "No 
cattle arrived at Portland after the station was transferred to the con- 
trol of the Commissioner of Agriculture. The station at Waltham has' 
been removed to Littleton, Mass. 

No contagious disease appeared among the animals at any of the sta- 
tions during the yeai^ and*^the general health of all the cattle imported 
was good. 



WHEAT CULTURE IN INDIA. 



By Rev. I. L. Hauber. 



India is 1,900 miles in length and 1,500 m width, comprising an area 
equal to that of the United States east of the Mississippi Eiver. But 
little wheat is raised south of the twenty-fifth parallel. The North- 
west Provinces and Oudh are best adapted to wheat culture. They 
comprise an area of 106,111 square miles, almost a flat plain. The soil 
is alluvion, chiefly of clay and sand, deposited by fresh water, as there 
is a total absence of marine shells. Except in the mountainous range 
of the Yindhyan chain that crosses the southern portion of these prov- 
inces, there are no rocks, stones, or minerals other than silica and some 
mica, which are in the finest particles. 

ANALYSIS OF SOIL. 

The folloTWng are the results of chemical analysis of soil from two dis- 
tricts: Moisture in air-dried soil, first locality, 1.48; second locality, 
2^92. Combined nitrogen, first, .11 ; second, .13. Sand and silicates 
insoluble in hydrochloric acid, first, 89.38 ; second, 84.70. Oxides oi 
iron and aluminium, first, 4.11; second, 9.34, Lime Cat), first, .69; 
second, .30. Potash KjO, first, .68 ; second, 1.20. Soda KaO, first, .11 ; 
second, .40. Phosphoric acid P2O5, first, .26 ; second, .19. 

A FAVORABLE CLIMATE. 

This is the most favorable climate in the world for agricultural-i^rod- 
ucts. The crops of the hottest and coldest countries can be grown 
here. The seasons for different kinds of crops are fixed .'^nd regular, 
and include the whole year, so that there is not a month in which the 
farmer may not work in his fields. The change from one season to an- 
other Is so gradual that there is no loss of product. On ar.count of the 
heat and moisture all vegetable and organic matter are quickly fer- 
mented and changed into food for plant-life. Tlie farmer receives im- 
mediately a return for whatever he contributes to ii elds, and the 
fresh upturned soil at once shows the beneficial atmospheric eifect uponi*. f 
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THE TEMPERATURE. 

lows ^ ^^^^ monthly temperature from 1882-'83 to 1884-'85, was as foh 



stations. 



Meerut 

Agra 

Bareillv . .. 
Allahabad . 

Benares 

^Thansi .... 
Ranikhet .., 



82.9 
87.8 
84.3 
87.0 
87.1 
88.7 
67.2 



90.4 
95.8 
89.9 
93.5 
92.1 
96.6 
69.8 



91.3 
93.8 
89.3 
92.0 
89.9 
93.1 
68.7 



86.1 
86.2 
84.9 
84.0 
84.9 
83.4 
67.8 



81.7 
81.7 
81.7 
82.2 
83.0 
80.3 
65. 5 



82.8 
81.1 
81.8 
81.7 
79.6 
63.9 



72.0 
76.9 
73.2 
73.9 
75.3 
76.3 
57.0 



61.0 
67.1 
62.5 
62.7 
64.8 
68.0 
52.2 



54.9 
60.3 
57.2 
58.2 
59.3 
62.2 
47.8 



54.5 
60.6 
59.7 
60.2 
61.3 
64.2 
44.3 



56.7 
61.8 
61.9 
61.1 
62.2 
63.9 
43.9 



71.5 
76.8 
72.4 
77.2 
77.1 
78.9 
56.8 



EaDikbet is a station on the Himalayas, a sanitarium for English 
troops, about 30 miles from the plains and at an elevation of 6,000 feet 
above the sea. ' 

RAINFALL. 

1878-7?toT&8^ rainfall in inches for the last six years, from 



stations. 


Average, 
six years. 


1878-79. 


1879-'80. 


1880-'81. 


1881-'82. 


1882-'83. 


1883-'84. 


Bareilly , 

Allahabad 

Benares 

Eanikhet 


40.3 
24.5 
39. 1 
29.5 
35.5 
29.6 
49.6 


44.5 
21.8 
37.4 
29.6 
21.4 
23.2 
31.7 


49.4 
34.4 
04.2 
69.7 
56.6 
35.6 
78.3 


40.1 
15.6 
35.8 
18.4 
37.8 
19.8 
57.5 


35.7 
34.4 
33.5 
32.8 
39.9 
40.0 
45.3 


32.3 
26,7 
41.1 
36.9 
37.8 
41.2 
62.1 


16.0 
15.5 
18.5 
26. 4 
26.2 
20.0 
36.6 


35.5 


29.9 


50.7 


32.1 


. 37.4 


39.7 


22.7 



The monthly rainfall for the same stations for 1883-'84 is as follows: 



stations. 



Meernt 

Agra 

Bareilly 

Allahabad 

Benares 

Jhansi 

Hauikhet 



1.14 
.39 

1. 36 
.61 
.24 

1. 03 

2.75 



3.83 
1. 78 
2. 74 
2. 60 
5. 90 
2. 04 
5. 66 



5.54 
6. 94 
7. 69 
13. 79 
11. 39 
8. 85 
13. 10 



.97 
2. 07 
3. 99 
3.13 
3.57 
3. 34 
9.23 



4. 81 
4. 47 

3. 78 
5. 98 

4. 08 
4.99 

5. 57 



.48 
.22 



.40 
".'12" 



.04 



.06 



.03 



.01 
.01 
.06 
.01 
.01 
.53 



.14 
.01 
. OG 
.01 
.01 



.92 



There are two grain seasons in a year in India ; one is the rainy sea^ 
son, which commences about the 15th of June and continues until Sep- 
tember and October. . 

The winter crops, such as wheat, oats, and barley, which are sown in 
October and November, are harvested in March and April. There are 
occasional showers during the winter, but seldom any from March to 
the middle of June. Between these two grain seasons the farmer gives 
his attention to fruit, vegetables, and sugar-cane. 
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CAEEFUL CULTIVATION. 

The farmer oi Ii]|dia, without knowledge of science, without skill, 
and with only a rude implement loiC: a plow, yet in the most scientific 
manner, makes the atmosphere enrich his soil, for the atmosphere, to- 
gether with light, heat, and moisture, produces nitrogenous matter, and 
the farmer, rooting or plowing his land twenty or thirty times before he 
sows his wheat, gives the soil a chance to feed upon this free, cheap, 
and abundant food. The American farmer turns over his soil in the 
fall, lets it lie a hard, compact mass all winter, and in the spring sows 
his seed upon the hard surface, thus slighting evety aid to plant growth 
that the atmosphere gives him. Take the average soil of these prov- 
inces to Minnesota, and it would be hardly worth cultivating. Bring 
the average soil of Minnesota here, and it could all be sold as a ferti- 
lizer. 

It is the glorious climate" of India that is its greatest wealth, and 
the untutored son of toil makes use of it to the greatest advantage. 

The land has been cultivated from time immemorial and still is not 
exhausted. The people, being so very poor and obliged to consume 
everything for themselves and their cattle and unable to import or pur- 
chase fertilizers, have but very little with wbich to feed the soil. That 
little is all used with the very best results. The experiments at the 
Government experimental farm show that thorough plowing and timely 
sufficient irrigation are after all the most important factors in production, 
and they also show that a thorough upturning and exposure of the 
soil is sure to give in return a good crop. 

There is something else in this exposure of the soil to the sun. When 
the rains begin, the air and earth abound with insect life. 'Scarcely a 
step can be taken without treading on Insects, crawling, running every- 
where, and while walking, riding, driving, there is a continual swarm 
of insects about one. At night, when the lamps are lighted, the tables 
or space about the lamps are covered with scores of kinds of insects, 
from big moths down to midges. These are the seen and felt, but the 
unseen infinite myriads! With every plowing the soil must receive 
much of this animal life 5 with every shower of rain there must be an 
insect shower, and with every breeze there must be myriads of lives 
wrecked upon the sticky clods of the plowed fields which make food for 
the coming crop. The living feed upon the dead. 

HOW THEY TILL THE SOIL. 

The India farmer has scarcely any tools, and what he has are of the 
simplest kind. There being no hard, gravelly soil, no stiff clay, no hard- 
pan, and no sticky, calcareous soil to work, is a great advantage to 
him. By a very crude implement, which can scarcely be called a plow, 
the land is torn up. This plow consists of a triangular piece of wood, 
about 18 inches in length, and 6 inches in diameter at the larger endj 
thp. other being pointed. On the flat side of this bit of wood a groove 
is made into which a flat piece of iron, a foot in length, an inch wide, 
and half an inch thick, is inserted and held in its place by a staple. The 
staple underneath does not interfere with the rooting. ^ This iron bar, 
which is pointed, serves as a nose or i^oiut to the plow. The larger end 
of this triangular piece of wood is mortised into an upright stick, the 
latter about 3 feet in length, at the top of which is a wooden pin on the 
front side for a handle. About 18 inches from the ground a strip of 
board 3 inches wide, an inch and a half thick, and 8 feet long, is in- 
serted into the upright stick, and serves as a beam and tongue. The 
yoke is a straight stick 6 feet long, 3 inches in diameter, with four wooden 



572 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



pins, each 6 inches long, one on each side the meek of the bullocks. A 
small hemp rope or grass twine goes under the bullocks' necks to keep 
the yoke ia its place. The beam of the plow has a few notches under 
it near the end, and is fastened to the yoke by a small grass rope or 
twine. The plow makes no furrow, but simply roots or tears up the 
soil, and the plowman with his little goad or whip in one hand, the 
other holding the wooden pin in the upright stalk, walks by the side of 
the plow. The cattle are of the Brahmini species, white, slender- bodied, 
long-legged, and about one-half or one-third the weight of oxen in the 
United States, and very lean, as about the only feed they get for months 
before the rains and during the plowing season is bhoosa, or wheat 
straw and chaff. To see a man weighing less than 100 pounds 
with only a stri^ of cloth around his loins and a like strip about his head, 
driving a little pair of lean cattle, swinging his whip and dodging from 
side to side of his plow, and calling his bulls by the endearing name of 
" my daughters," is quite a sight, especially whefti first observed by an 
American farmer. Plowing is hard work, both for the little cattle and 
the man himself, particularly if the ground is hard and baked, and 
if it is the first plowing. The best a plowman can do is to tear up 
three-quarters of an acre a day, and the work is poorly done. The land 
has to be plowed in this way a number of times, especially for the more 
substantial crops. The cattle cost from $5 to $20 a pair, but the average 
price of these working cattle in these provinces is about $8 a pair. The 
average cost of a plow is 40 cents. The only other implement used is 
a log or slab of wood, 6 or 8 feet long, drawn sideways across the field by 
one or t>vo pair of cattle to crush the clods and smooth the surface. 
After the .land is pulverized, and it is finally well done, too, the last 
plowing takes place, when a man or woman dribbles the seed from the 
hand into the furrow or mark after the plow. 

EBAPINa AND THRASHING. 

The reaper consists of a blade of iron 6 inches in length, 1 inch in width, 
and curved like an old-fashioned sickle, with a notched edge and a short 
handle. The cost of this instrument is 4 cents. The harvester sits upon 
his heels, cuts a handful of straw, which he lays down, then waddles on 
without rising, cutting about one-twelfth of an acre a day, for which he 
receives 6 cents, boarding li&aself. After this reaping-machine ^comes 
a binder, who gathers up the grain and binds it into sheaves about the 
size of the American sheaf. It is then shocked, and after a day or two 
carted to the thrashing-floor. 

The thrashing-machine consists of a floor — a bit of hard ground — a 
stake, a number of cattle, and a driver. The grain straw is piled around 
the stake in the floor, the cattle are connected by a rope tied to their 
horns and one end of the rope fastened to the stake, and the driver 
keeps them going until the straw is tramped very fine into what is called 
" bhoosa." This, after the grain is separated from it, is fed to the cattle. 
The people raise almost insurmountable objection to any other mode of 
thrashing, as this is about the only way in which the straw is made into 
bhoosa. They do not only thrash to get out the grain but to break up 
the straw, and particularly to flatten it, so that the cattle will readily 
eat it. Mr. Ozaune, superintendent of agriculture in the Bombay presi- 
dency, had a large thrashing-machine sent from England, and made a 
contract with a landholder for 50 acres of wheat in order to try the ma- 
chine. After the work had commenced the landholder fell upon his 
knees and piteously begged for the thrashing to stop, as it would ruin 
him, for the cattle would not eat the straw. A straw-cutter to cut up 
the straw will not do, afi they hold that it must be flattened and made 
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smooth as well as be broken up short. There is real force in this objec- 
tion, and, until it is overcome, the people will use the cattle and the 
thrashing-floor. In time, when they can be induced to raise green fodder 
or preserve grass as hay, or make ensila^je, which is being introduced, 
they may adopt the civilized method of thrashing. ^ et their system 
works very well. They have the cattle and plenty of time, for after 
harvest they have less work to do and the straw is very dry. 

The winnowing- machine is a scoop, called a soop," about 18 inches 
wide, made of reeds; and in shape like a large dust-pan. This is filled 
with grain and chaff, and held in the wind so that the chaff falling 
from it is blown from the grain. If there is no wind, two men take a 
blanket, one at each end, and wave it between them, while a third drib- 
bles the grain from the soop. Twenty years ago the writer imported a 
fanning-mill from the United States, and it was probably the first one 
among two hundred millions of people. To-day there is not a fanning- 
mill used by a farmer in all these provinces. There are some used at 
the large markets. The cultivators are too poor to purchase them, and 
the landholders will not take the trouble or be willing to spend their 
money in this way. 

After thrashing, the bhoosa is put in thatched ricks or bins, or in a 
corner of their huts or mud-walled houses, and fed out very carefully. 



The first thing to do in preparing for a crop of wheat is manuring, 
that is, if the farmer has any manure, and he generally saves all he 
can for his wheat. This is done in May or June, just previous to the 
rains. After the field has been plowed a flock of sheep or a number of 
cattle are herded on the field at night, and this costs the farmer some- 
thing, as he usually does not own any sheep. ThjB least number of 
times the land is plowed is ten and the greatest number thirty. About 
the last of September the sowing takes place. First a Brahmin is con- 
sulted, if the farmer is a Hindoo, to. fix the auspicious time, and this 
being determined he appoints a man to do the first sowing, after which 
any one can dribble the wheat, but not before. The farmer's wife, on 
giving out the seed, reserves a little, to which she adds more grain, and 
then distributes it to the officiating Brah||in, the plowman, and labor- 
ers. The seed is carried in a basket and sprinkled behind the plow 
with the hand. The average amount of seed for an acre is 150 pounds. 
In some districts the wheat is carefully weeded, the weeds serving as 
food for the people and the grass as fodder for the cattle. In most 
places the fields have to be watered, and this has to be done, usually, 
about three times, first after the seed germinates, when the wheat is 
about to blossom, and the last when the wheat is in the ear. The aver- 
age cost of watering, which is by different facilities and processes, is 
about $2.25 an acre. The harvest for wheat sown in October takes 
place in March, but usually the harvest-time is in April, the wheat 
ripening in about five months. 



THE MODE OF CULTIVATION. 



THE COST. 



Pair of buUocks . . 

Plow 

Yoke 

Leveler 

Weeder 

Winnowing scoop 

Sickle 

Water lifter 



$8 00 



40 
15 

30 
06 
06 
06 
50 



Total 



9 53 
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The cost of raising an acre of wheat is : 

Rent per acre $3 60 

Cartage of manure 1 20 

150 pounds of seed 1 65 

Plowing twenty times ...^ 75 

Sowing by hand 15 

Watering three times 2 25 

Reaping and carrying 60 

Thrashing 35 

Winnowing 07 

Total 10 C2 

If the land is not of the very best quality and near to the cultivator's 
village, the rent would be less than the above rate, sometimes less than 
half of it. In a full average crop the average yield per acre is 17 bush- 
els for irrigated land and for dry land 10 bushels. The average price 
for wheat in the Northwest Provinces and Oudh during the last five 
years has been 68 cents a bushel. At this rate the 17 bushels would 
be worth $11.56 and the bhoosa or straw $3, making $14.56, leaving a 
profit of but $3.94 an acre; that is, if the farmer hires the work dpue; 
otherwise he gets paid for his own labor. Yet at the best he gets but 
little, as he has to give tithes to the Brahmin, the sweeper, the watch- 
man of the village, and others. It is most fortunate that during two- 
thirds of the year there is something growing, weeds, vegetables, fruit, 
or coarser grain of some kind, or these poor people could never pull 
through. Give them only one crop, as in Minnesota, and one year 
would end their labors and their lives. These cultivators cannot afford 
to eat the wheat they raise. When they do eat it it is as a luxury and . a 
treat. Their" usual food is the coarser grains, herbs, weeds, vegetables, 
and cheaper fruits. 

AOBEAaE. 

The area of wheat in .the Northwest Provinces and Oudh is: 



Divisions. 



Normal area. 



Area under 
wheat, 
1883-'84. 



Area under 
wheat, 
1884-'85. 



NORTHWEST PE0VDICE8, 

Meerut • 

Rohilcund « 

Agra ■ 

Allahabad 

Jhansi 

Benares ^ 

Terai 

Total Northwest Provinces 

OUDH. 

Lucknow 

Sitapore i 

Fyzabad 

Hoy Bareilly 

Total Oadh 

Grand total 



Acres. 
1,195, 328 
1,032, 529 
543, 877 
220, 618 
68, 180 
463, 654 
33, 767 



3,557,953 



306, 379 
421, 394 
476, 142 
203, 815 



1,407,730 



4, 965, 683 



Acres. 
1, 296, 510 
1, 032. 909 
562, 58 - 
223, 232 
67, 602 
541, 109 
54, 627 



8,778, 668 



306, 379 
421, 394 
476, 142 
203, 815 



1, 407, 730 



5, 186, 398 



Acres. 
1. 2.57, 572 
1, OS, 354 
570, 264 
222, 029 
83. 382 
533, 918 
56, 596 



3, 822, 115 



301, 151 
444, 184 
513, 155 
217, 421 



1, 475, 911 



5, 298, 026 



Making the normal area 100, then the crop for 1884-'85 is 107, quite 
an increase over the previous year. 
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Diyisions. 



White. 


Eed. 


Mixed 
white and 
red. 


Total. 


Acres. 

222, 632 
71, 636. 
64, 142 
2, 589 
111. 196 
6 327 


A cres. . 

OOl , OU 1 

204, 621 
119, 996 
90, 359 
79, 032 
336, 104 
31 436 


Acres. 
*ao, Vint 
671, 101 
378, 632 
67, 528 
1,761 
86, 618 
18 833 


Acres. 

t 9^7 »^79 
1, ^0(, Ol^ 

1, 098, 354 
570, 264 
222, 029 
83,392 
53:}. 918 

^QR 


948 397 


1 91 Q Tie; 


L, OOU, OOii 


Q Q99 11 f; 


106, 480 
72, 462 
67, 333 
23, 183 


133, 524 
355, 092 
154, C81 
157, 044 


204, 180 
85, 601 
79.137 
37, 194 


444, 184 
513, 155 
301, 151 
217, 421 


269, 458 


800, 341 


406,112 


1,475, 911 


1, 217, 855 


2, 013, 496 


2, 066, 675 


5, 298, 026 



Meerut 

Rohilcund . 

Agra 

Allahabad . 

J hansi 

Benares 

Terai 



NORTHWEST PKOVISCES. 



Total Northwest Provinces. 

OUDH. 



Sitaporo , 

Fyzabad. . 

Lucknow 

Roy ^areilly. 



Total Oudh 
Grand total., 



Tl|e 



amount of wheat for 1884-'8o is estimated to be as follows: 



Stock existing at harvest. 



Tons. 

60,000 

Crop of 1884-^85 2, 100, COO 

Total 2, 160, 000 

Deduct food for coming year 1, 450, 000 

Seed for coming year 300, 000 

1,750,000 

410, 000 

Or 15,306,667 bushels for export from the Northwest Provinces and 
Oudh for 1884-'85. 



Area and product for all India in Aprily 1885. 



Political divisions. 


Acres. 


Tons. 


PROVINCES. 


7, 381, 400 
5, 298, 026 
3, 700, 000 
2, 670, 000 
819. 057 


2, 857, 099 
2, 100, 000 
817, 857 
590. 183 
135, 770 


Northwest Provinces andOadh 








Total 


19, 868, 483 


6, 500, 909 


NATIVE STATES. 


850, 000 

2, 250, 000 

3, 5U0, 000 
750, 000 

21,740 
500, 000 
80, 000 


336, 920 
517, 857 
5U0, 000 
12, 420 

2, 757 
133, 333 

8, 900 














Total 


7, 951, 740 


1, 512, 187 





From the above it appears that the area under wheat in the whole 
of India for 1884-^85, was 27,820,223 acres, and the total tons yield for 
the year was 8,013,096, or 299,155,584 bushels. The increase in acreage 
under wheat in 1884-'85 over 1883-'84 in the lyTorthwest Provinces and 
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Oudh is 111,628 acres, and this is not by the decrease of the acreage of 
other crops, but mostly in the taking up of new land. A similar in- 
crease was probably made in the other parts of India. 

EXPORTS. 

The exports of wheat from India for the past six years, as shown in 
the annual trade reports, are as follows : 

Tons. 

1879- '80...-. 109,777 

1880- '81 372,718 

1881- ^82 993,176 

1882- '83 : 707,2^0 

1883- '84 1,047,^24 

1884- ^85 792/714 

' As the export for the present year is not yet completed the total may 
equal twice the amount stated above, or 1,500,000 tons or 56,000,000 
bushels. 

PORT OF SHIPMENT. 

The following table shows the amount of wheat exported froitfeach 
port during the past four years : 



Ports. 


1881-'82. 


1882-'83. 


18S3-'84. 


1884-'85. 




Tons. 
333,402 
566, 429 
92, 619 
549 
177 


Tons. 
221, 970 
347, 887 
136, 616 
329 
418 


Tons. 
38i, 576 
448, 530 
218, t)42 
76 


^ons. 
128, 160 
449, 655 
214,719 
05 
115 














993, 176 


7a7, 220 


1, 047, 824 


*792. 714 





"Export not complete. The amouiit for this year will be probably twice the amount above given. 

WHERE IT WENT. 

The countries to which the exports were made are : 



Conntries. 



United Kingdom 

Belgium 

France 

Holland 

Italy 

Egypt ........... 

Other countries.. 

Total 



1881-'82. 1882-'83. 



Tons. 
468, 961 
131, 261 
265, 403 
35, 619 
17, 966 
45, 954 
28, 012 



993, 176 



Tons. 
328, 758 

72, 944 
178, 385 

28, 912 
8, 806 

39, 977 

49,438 



707, 220 



1883-'84. 



Tons. 
525, 413 
129, 678 
169, 895 
9, 637 

22, 276 
165, 299 

25, 626 



1, 047, 824 



1884-'85. 



Tons. 
372, 248 

86, 934 
165, 74fl 
4, 627 

35, 045. 
110, 575 

17, 536 



*792, 714 



* Export not yet completed. 



TRANSPORTATION. 



Until lately the greatest obstruction to wheat raising in India was the 
difficulty of transportation. Formerly the wheat was mostly used for 
local consumption, as the people could not afford to pay the increased 
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price caused by the transportation for long distances. This has now been 
changed by the construction of long lines of railway. Prices for differ- 
ent parts of India are somewhat equalized, and foreign markets now 
govern the local prices. To show the difference in transportation, a 
two-bullock cart will carry thirty maunds, 2,400 pounds, or 40 bush- 
els, 12 miles in one day for 1 rupee, or 40 cents, which is 1 cent a bushel 
for 12 miles, or a bushel 1 mile for one- twelfth of a cent. At this rate 
cartiD^' wheat from Cawnpoor by bullock cart to Calcutta, a distance of 
684 miles, would cost 57 cents a bushel. The freight per ton by rail 
the same distauce is $5.76, or 15.43 cents a bushel. This gives a differ- 
ence of 41.57 cents on each bushel, the value of the railway to the 
wheat shipper at Cawnpoor. Wheat shipped by rail from Cawnpoor to 
Bombay, via Sabarmuti, a distance of 1,004 miles, costs 22.16 cents a 
bushel ; when shipped from Cawnpoor via Jubbulpoor, a distance of 964 
miles, the rate is 28.91 cents a bushel, proving in this case that the 
longest way round is the nearest way home. 

PRICES OF WHEAT. 

The prices of wheat during the second week of May, 1885, were, per 
busliel : 



At— 


White. 


Bed. 




Cents. 
49 
51 
57 
46 
45 
50 
52 


Genu. 
46 
46 
51 
45 
44 
46 
47 

















In May, 1884, the price of wheat in Cawnpoor was 68 cents per bushel. 
In May, 1885, it was 44 cents. The price in May, 1885, in Calcutta was 
73 cents, and in Bombay 78 cents. In English money the price in Cal- 
cutta was 21.88 shillings per quarter of 492 pounds, and in Bombay 24.57 
shillings. Sea freights and other charges from Calcutta to London were 
9.69 shillings per quarter, from Bombay 7.27 shillings per quarter, so 
that a quarter of wheat from these provinces landed in London from 
Calcutta cost 31.57 shillings, and from Bombay 31.85 shillings. The 
price of India wheat in London on May 16, 1885, was 34.5 shillings, 
thus giving a good margin to both the Calcutta and Bombay shippers. 
The following prices are for an imperial quarter, 492 pounds, during a 
series of years : 



Years. 


India. 


Great 
Britain. 


Years. 


India. 


Great 
Btitain. 




8. d. 
33 7 
22 7 

24 2 

25 0 
22 9 
19 11 
19 7 
25 11 


g. d. 
46 11 

56 8 

57 0 

58 8 

55 9 

45 2 

46 2 

56 9 




8. d. 

35 11 
37 2 
26 5 

22 3 

23 4 
23 5 
22 8 
21 7 


8. d. 

46 5 

43 10 

44 4 

45 4 
45 1 
41 7 
35 8 
34 1 


1871 






1880 




1881 


1874 





















37 AG '86 
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A COMPARISON. 

A competent writer here makes this comparison (Delhi is 890 miles 
from Calcutta and 940 miles from Bombay) : 

«. d. 



Cost of wheat per quarter at Delhi 20 0 

Railway freight , 6 6 

Shipping 6 8 



Total cost in London for 492 pounds 33 2 

Cost of wheat in Chicago per quarter 32 11 

Railway freight, Chicago to New York 6 2 

Ocean freight, New York to London 2 4 



41 5 

If this is a true estimate of the American cost and charges it shows 
much in favor of India. Mr. J. E. O'Conor, assistant secretary to the 
Government of India, financial department, in reviewing the export 
trade, says : 

" It has been more than once pointed out in these reviews that the 
trade in Indian wheat must be one of a very uncertain and fluctuating 
character. Its continuance, on a very large scale, depends on the con- 
currence of a number of circumstances : (1) Abundant crops in India ; 
(2) crops below the average in the United States and in Europe; (3) low 
rates of freight ; (4) low rates of exchange. When all these exist to- 
gether the supply of Indian wheat which will be put on the consumiDg 
markets will astonish, as it has astonished, those who are but imperfectly 
acquainted with the capacity of India for the production of this grain. 
When one or the other of them fails, the margin of profit, which is so 
slender at the best that exporters must work on a very extensive scale to 
obtain appreciable returns, shrinks in such a degree that the export will 
be carried on either to fulfill engagements already entered into or, as an 
unavoidable alternative to paying for imports in money. This year the 
second of the factors which must be present to make the wheat trade 
profitable has been absent. The harvests have been abundant in the 
United States and Europe, stocks in hand are large, and the supplies in 
existence or in prospect are so considerable that the price of wheat in 
En glan d has fallen to as low a point as has been known for a hundred years. 
Prices have not similarly fallen in India, though it has been stated in a 
very positive way that India can produce wheat at a much lower cost 
than the United States — an assertion to which I venture, for reasons 
given, to demur altogether — the fact remains that India in her present 
circumstances cannot afford to sell her wheat with profit for the price 
offering in London of 37 shillings a quarter and even less. The average 
price of wheat in London has been, in 1880, 445. 4d ; 1881, 45^. Ad. ; 1882, 
45s. Id, ; 1883, Us. lid., and 1884, 37s. 8d. In the first week of 1884 the 
average was 39s. a quarter, and by the end of February it had gone 
steadily down to 36s. lid. Then there was a rise to 38s. Id. by the end 
of March, and the average for the three months was 37s. 9^. In April 
it was 37s. 2d,j and in May 3Ss, 2d. The price fell to 37s. in June, and 
then for the three months was only 37s. 6d. a quarter. Since then prices 
have actually fallen as low as 34s. a quarter. Kow, to leave a profit at 
all, Indian wheat must sell for 39s. or 40s. a quarter, when prices in India 
and freights are both low." 
An Indian daily paper, commenting on the above, says: 
'^The Indian wheat-grower may derive some consolation from the 
knowledge that if the American farmer has this year prevented the ex- 
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port of wheat from India he has ruined himself in the process. Nothing 
is clearer than that wheat cannot be grown at a profit in tHe United States 
if the selling price is less than 33s. the quarter in the London market. 
With the present rates for wheat in Europe, the American farmer is sim- 
lij ruined, and the American papers have shown conclusively that the 
Western farmers are getting less for their wheat at the place of pro- 
duction than it had cost them to grow it. * * * ' Another year of 
equally low prices would shut up thousatids of farms in the far West, and 
already it is reported that the area under wheat this year in the States is 
15 per cent, less than in 1883 and 1884. The American farmer is obliged 
to force his wheat on the European market, as he must convert his prod- 
uce into cash, and there is comparatively no internal demand in his own 
country for it. * * * The Indian producer grows a variety of crops 
and can sell the most profitable produce and store the rest. When 
wheat prices fall, he buries his wheat and takes his sugar or his barley 
to market. Again, there is a great internal demand for wheat in India, 
and this is capable of great expansion whenever wheat is cheap. Thou- 
sands of persons in every district will eat wheat in preference to barley 
or bajra (a kind of millet) whenever it falls below 20 seers a rupee, 
(which is 1 centra pound). As it rises above this rate the internal 
consumption contracts. * * * The producer is getting lower prices 
than he probably expected, but he is not being ruined like his American 
rival, and he is getting a better price at the place of production than 
the latter. If Indian wheat prices were regulated as American wheat 
prices are, solely by the English market, and if Indian wheat had to be 
sent to Europe for sale at any price, we should then witness ruinously 
low prices in the up-country markets." 

VARIETIES OF WHEAT. 

There are a number of varieties of wheat in India, but they may gen- 
erally be classed in the markets as of four kinds, white or red, hard or 
soft, and this classification is recognized in the European markets. 
The soft white wheat, which commands the highest price in Europe, is 
grown extensively in Northern India, Eajputana, and Gujurat. The 
soft red comes next in value and is grown in the Central Provinces. 
Formerly the hard wheats were preferred by the natives, but the 
European demand for soft wheat has so influenced the price as to have 
changed the taste of the natives. 

The principal foods are wheat or barley, millet, and rice, which are 
estimated as follows : 



Province. 


Percentage, food- 
growing area. 


Total pop- 
ulation. 


Population 
eating rice. 


Wheat or 
barley. 


Millet. 


Bice. 




54 
57 


41 
34 


5 
9 


20, 000, 000 
42, 000, 000 
66, 000, 000 
8, 000, 000 
2, 000, 000 
17, 000, 000 
31, 000, 000 
5, 000, 000 


1, 000, 000 
4, 000, 000 
46, 000, 000 
3, 000, 000 






27 
17 
7 


39 
83 
83 
67 
84 


34 
I 

10 
33 
16 






2, 000, 000 
10, 000, 000 
1, 000, 000 


















191, GOO, 000 


67, 000, 000 
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aOVERNMBNT ENOOUBAaEMENT. 

Every effort is being made to encourage wheat culture in India. Loijg 
lines of railway have been built with the wheat transportation in view. 
The Government has given special privileges to those taking up new 
•lands, especially in the Terai. This is a tract of land from 20 to 30 
miles in width along the base of the Himalayas. It is most excellent 
land for wheat. I have seen it yield 40 bushels to the acre, and of the 
finest berry. This Terai is, however, a sickly spot, and it is almost im- 
possible for any one to live in it during the rainy season. The cultiva- 
tors, usually from the mountains, go to their homes in June, before the 
rains set in, and return in September, in time to sow the fields which 
they had plowed before going away. 



IRRIGATION. 



Great efforts have been made by the Government to utilize water for 
irrigation purposes. In the south of India tanks are numer6us. In 
Mysore the number is reckoned at 38,000 and in the Madras presidency 
twice that number. Some of them are large and might be called lakes. 
One in Mysore, the largest in India, is 40 miles in circumference. There 
are also many canals. The Ganges Canal, leaving the Ganges Eiver at 
Hurdwar, which, including its branches, is about 900 miles in length, 
irrigates 1,200,000 acres, and cost £3,000,000 ; the Agra Canal, which 
leaves the Jumna Eiver at Delhi, Irrigates 225,000 acres and cost 
£800,000 ; the Ban Doab, in the Punjab, from the river Eavi, 465 miles 
in length, irrigates 250,000 acres and cost £1,500,000 ; the Soane Canal, 
from the river Soane, in Western Bengal, irrigates 300,000 acres ; the 
Sirhind, on the Satlej, cost £2,750,000; the Caveri irrigates 820,000 
acres, costing £116,000 5 the Kistna, 235,000 acres, costing £463,000 ; 
the Godaveri, 530,000 acres, costing £736,000 ; the Orissa, 98,000 acres, 
costing £1,450,000. Many of the rivers and streams are turned from 
their channels during their flow. In the Punjab about 900,000 acres are 
irrigated in this way and in Sindh 1,800,000 acres. The most impor- 
tant method of irrigation is by wells, and they are very numerous in 
every locality. The permanent wells, lined with brick, cost from $40 
to $250 each, according to the depth, one 30 feet deep and 5 feet in di- 
ameter costing about $100. The temporary wells without curbing are 
abundant, but usually last only for one season. Persian wheels and 
leather buckets are used for these wells. A Persian wheel and two 
pairs of bullocks will irrigate 20 acres, but these wheels are only 
adapted for wells less than 20 feet in depth. A leather bucket and one 
pair of bullocks will irrigate an acre in five or six days, or 4 acres a 
month. In the Punjab, out of 21,000,000 of cultivated acres, over 
5,600,000 are irrigated, as foUows : 



Method. 



Acres. 



By wells 

Perennial canals 

Inandatlons 

Small ^ T><»-^ ff and 
Fonda 



ToMl.. 



3, 176, 000 
740, 000 
933, 000 
642, 000 
143, 000 

5,634 000 
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In the Northwest Provinces and Oudh there are 36.000.000 of culti- 
vated acres; of these there are irrgated : : 



By- 


Iforthwest 
Provinces. 


Oudh. 


Wells 


Acres. 
4, 480, 000 
1, 694, 000 
1, 984, 000 


Acres. 
1, 314, 000 


Canals _ 


River 


1, 982, 000 


Total 


8,158,000 


3, 296, 000 





Giving a total of 11,454,000 acres. 

The following table shows the percentage of irrigated land through- 
out India : 



Provinces. 


Area ordi- 
narily culti- 
vated. 


Area ordi- 
narily irri- 
gated. 


Percent- 
age irri- 
gated. 




Acres. 
21, 000, 000 
36, 000, 000 
34, 500, 000 
15, 500, 000 

6, 500, 000 
24, 500, 000 

2, 250, 000 
32, 000, 000 

5, 000, 000 


Acres. 

5, 500, 000 
11, 500, 000 

1, 000, 000 
770, 000 
100, 000 
450. 000 

1, 800, 000 

7, 300, 000 
800, 000 


26.2 
31.9 
2.9 

r,.o 

1.5 
1.8 
80.0 

22.8 
16.0 










Sindah „ 








177,250, 000 


29, 220, 000 









Of the irrigated land 8,000,000 acres are by the better class of irri- 
gation works, 12,000,000 by wells, and the balance by the temporary 
channels and canals. 



ABEA AND POPULATION. i 

The United States has an area of 2,970,000 square miles, exclusive of 
Alaska, and a population by the last census of 50,155,783. British 
India, that under British rule, contains 877,950 square miles, and by 
the last census contains a population of 198,508,795. Including native 
states indirectly under British administration India has an area of 
1,472,423 square miles and a population of 252,660,560. The United 
States has an average population of 17 to the square mile, British In- 
dia 226, and including the native states, 171 to the square mile.* 

CONCLUSION. 

In concluding I will state what I think are the advantages and draw- 
backs of wheat raising in India : (1) The wonderfully permanent pro- 
ductiveness of the climate and soil. (2) The use of irrigation, on account 
of which there can be no failure of the growth of a crop. (3) The fa- 
cilities for inland transportation and cheap ocean freights. (4) The 
variety of seasons, giving the farmer work in the fields every month of 
the year, thus making the wheat crop almost an extra or surplus one, 

* Figures as to area and population of India do not exactly agree with official re- 
ports. — Ed. Bbp. 
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the other crops supplying the laborers with food. (5) The cheapness of 
labor. All these combined indicate that the wheat-growing power of 
India will largely increase. The Government is planning in every way 
to increase the facilities of irrigation, introducing new seed and improved 
. methods of culture, and also urging that freights on wheat by the state 
and other railways be greatly reduced. 

The drawbacks are : (1) Heavy storms of wind and rain that cause the 
grain to lodge just before harvest, when it quickly spoils in the hot sun. 
(2) Heavy hail storms, and in some localities frost. The hail breaks tbe 
stalk or thrashes out the grain. (3) Eust, flies, and locusts or grass- 
hoppers. All these greatly affect the crops at times, but they are acci- 
dents and expected to occur only occasionally. 



TRUCK FARMING. 



By A. OemleR; Wilmington Island, Chatham County, Georgia, 



HISTORY. 

The forcing of fruit and vegetables, like nearly every other art, had 
its origin in the desire to supply a demand. Merely the acceleration 
of maturity by shelter, exposure to the sun, and other means was 
probably practiced at an earlier date, but the actual luxury of forcing 
vegetable productions was first practiced by the Eomans. Columella, 
Martial, and Pliny tell us that " spicularia," or plates of talc or mica, 
were utilized for the purpose of forcing cucumbers in order to gratify the 
taste of the Emperor Tiberius (died A. D. 37) for that vegetable through- 
out the year. By the application of hot water to the soil and hot lime- 
stones near the roots cherries were ripened near Poitou, in France, in 
the sixteenth century, and sent to Paris by post on the 1st of May. In 
the following century peas were forced to maturity by exposing the 
plants in boxes to the warm sun during the day, and protecting them 
under the shelter of the gardener's house during the night 5 and in a let- 
ter dated May 10, 1706, Madame de Maintenon speaks of new peas hav- 
ing been the principal subject of talk at the French court for four suc- 
cessive days. 

In the vicinity of important towns in every country where market gar- 
dening is extensively pursued for the purpose of supplying the population 
with fruit and vegetables, competition in the production of the earliest 
crops has always been the most interesting and lucrative feature of the in- 
dustry. Such was the case until recently near all the large American cit- 
ies. About thirty years ago market and farm gardening on Long Island 
and in Kew Jersey, to supply the rapidly-increasing wants of the growing 
population of Kew York City, was very profitable. Its pursuit frequently 
conferred competency and wealth, notwithstanding the farm land was 
sometimes worth from $200 to $1,000 per acre. In this, as in other coun- 
tries, rapid, frequent, and regular steam transportation has revolution- 
ized all this, and now the higher prices of early produce accrue to gar- 
deners of southern latitudes at a distance of hundreds of miles, who 
cultivate land averaging not more than one-fifth the value, and, in con- 
sequence of the warmer climate, at less exj^^nse. In fact, market gar- 
dening on Long Island has recently become comparatively so unremu- 
nerative that many of those formerly pursuing that branch of husbandry 
have turned their attention to dairy farming. The distance seems to 
extend with the increased demand and with the iniproved transporta- 
tion facilities. At first Norfolk became the principal and nearly the only 
point of production for the supply of the Eastern markets. Within the 
last few years competition from more southern localities has, however, in 
turn subjected Norfolk, although in less degree, to similar experience, 
and the acreages of several of the most remunerative crops have been 

(583) 



584 EEPORT OF THE COMMISSIONER OF AGRICULTURE. 



reduced In favor of those less able to endure the dan^^ers of tuans- 
portation, and consequently less likely to be extensively grown at ex- 
treme Soutberu points. At present truck farming is pursueid along the 
whole Atlantic coast down to Key West and around that of the Gulf 
to Mobile and Galveston, reaching even beyond the confines of the 
United States to New Providence and the Bermudas. The same cir- 
cumstances prevail in Europe. Formerly England and some of the 
continental countries merely went beyond their own boundaries for a 
supply of early fruit and vegetables ; then France and Spain became 
the sources of supply, but now Algiers, beyond the Mediterranean, is 
the most southern, and therefore most profitable truck-farming locality. 
A few fruit and vegetables may occasionally have been sent North from 
Georgia, but the first crop, exclusively for the purpose of shipment to 
Northern markets, was one of watermelons grown by E. B. Barstow, of 
Wilmington Island, Chatham County, in 1852. 

In the preceding summer a party embarked on board the packet Isaac 
Mead (Captain Brown) for New York, and for their use during the 
passage he placed on board about fifty fine melons. Only a few having 
been consumed, the captain, to whom they were presented, sold the bal- 
ance at such high prices, that Mr. Barstow conceived the idea of making 
the venture. Notwithstanding many drawbacks^ it resulted so satis- 
factorily that other sea island cotton planters of neighboring islands, 
notably Col. W. R. Pritchard, of Skidusay, and Judge R. T. Gibson, of 
Whitmarsh, became tempted to do likewise. These, and a few others 
on a smaller scale, continued to plant melons for shipment. When the 
war commenced W. R. Pritchard had 60 acres in melons. None were 
grown in Southern Georgia along the line of the Savannah, Florida and 
Western Railroad until 1876, when George R. McRee, near Yaldosta, 
and W. R. Tally, at Ousley Station, Lowndes County, became the pio- 
neers of an industry in that section, which has reached such enormous 
l)roportions as to tax the carrying capacity of the transportation com- 
l)anies to the utmost. 

Truck farming, or the growing at the South exclusively for the North- 
ern markets, as a distinct business, of all or a selection of sucli fruit and 
vegetables as would be likely to arrive at destination in good condition 
and meet with a ready sale after having endured the dangers and vicis- 
situdes of transportation to market, was commenced at Norfolk, Ya., by 
some Jerseymen about 1858, near Chanleston and Savannah about 1856, 
but not in Florida until 1870, and five years later still at Mobile. With- 
out the results of the civil war between the States it never could have 
reached its present proportions. While in point of fact ife was carried 
on to some extent before the war, emancipation may be considered 
really the birth of truck farming on an extensive scale. It was not an 
industry that could have recommended itself to rice planters, and these 
were the only agriculturists owning large forces of slaves in the vicin- 
ity of the large Atlantic coast cities, nor would any of them have for a 
moment entertained the proposal of hiring their hands to truck farmers. 
I was the largest slave-owner previous to the war engaged in the busi- 
ness in the neighborjiood of Savannah, and, unless I had availed myself 
of house- servants and mechanics, at no time could I have commanded 
a larger labor force than twenty-six adults, male and female. ' Now sev- 
eral of the larger truck farmers there employ hands during the picking 
season by the hundred. 

In 1S70 J. R. Young had 150 acres in strawberries near Norfolk, and 
he required in the neighborhood of 1,000 hands to pick the berries. 
The daUy yield of berries near Norfolk is estimated at between 4,000 
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and 5,000 bushels, and, as 50 quarts is above the average daily picking, 
it follows that at least between 2,500 and 3,200 hands are indispensa- 
ble to gather this single crop. The late ex-Governor Hammond, of 
South Carolina, correctly predicted that in case of emancipation the 
negroes would collect in groups upon the outskirts of the towns, and it 
is the better class of this population, willing to perform some work, 
that supplies the truck farmer with the needed labor. This is fortunate 
for society as well as for the negroes and truck farming, or some of his 
other predictions might also have become realized, for the industry 
gives occupation and support to a large proportion of these otherwise 
idle people. 

LABOR. 

Truck farming being but a branch of the general agriculture of the 
South, it is to the same God-given instrument, the negro, the farmer 
must look for his labor. It is rarely, even in the vicinity of Norfolk, 
that recourse is had to any other race. The pernicious share system 
has nov er yet invaded truck farming. Hands are paid generally in the 
vic'mity of the cities every Saturday evening, at a certain daily rate, 
and if honest work is expected and no idleness or loitering permitted, 
full justice and prompt pay should be, and generally is, forthcoming. 
According to the Annual Eeport of the Department of Agriculture for 
1879, the average rate of monthly wages on the plantations in the in- 
terior of Georgia was $10.73 without board. When the truck farmer 
hires by the month, which is rarely done, he pays about $12 with rations. 
The usual daily rate from Mobile to ^Norfolk is 50 to 60 cents per day for 
women and 60 to 75 cents for men without board. At Savannah it is 
50 cents and 60 cents, respectively. A few trustworthy hands, particu- 
larly valuable during the marketing season, or those attending to stock, 
may receive a slightly increased pay. Some farmers pay selected hands 
5 cents per basket for picking cucumbers and tomatoes, and 1 cent addi- 
tional per crate for packing them, while others employ the gang for the 
purpose, depending upon their personal supervision to have it done 
properly. 

The table below gives the usual rate for the labor mentioned: 



For— 


If 

« 


u c 

u 

III 


Picking early 
peas or beana, 
per basket. 


Making orates for 
beans or peas, 
per 100. 


Making crates for 
cucmnbers oi to- 
matoes, per 100. 


Picking strawber- 
ries, per quart. 


6 . 
2& 

60 p, 

ll 

PM 




Genu, 


OenU» 


Genu. 




Oentt. 


Cents. 


OenL 




50 to 75 


12| to 15 


20 


$1 00 


75 




1 




50 to 60 


121 to 16 


20 




l\ 


1 















The hours of labor are from sunrise to sunset, with variable allowances 
for meals during the diJQferent seasons. 



LOCATIONS. 

As no crops of vegetables satisfactory either in quantity or in 
quality, and consequently in pecuniary returns, can be produced with- 
out liberal applidations of manure, nor when grown can be safely con- 
veyed to market and offered to the trBide without convenient transpor- 
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tation facilities, it follows that the vicinity of the larger seaport cities, 
whose commercial relations with the North sufiice to support regular 
and frequent steamship communications, must offer the best locations 
for truck farming. Here the public livery, trade, dray, and street rail- 
road, and the private stables, as well as the scavenger departments, 
supply large quantities of manure. The greater the proximity to the 
city the better will also be the labor supply. Increase of distance in- 
volves not only loss of time at every communication between the farm 
and the city or the point of Shipment, but possibly more or less damage 
to the produce by the shaking and jolting of wagon transportation. It is 
for this reason mainly that locations further removed may be profitably 
made available on the banks of rivers or streams, where water trans- 
portation may be effected. If truck farming could be confined to these 
favorable locations, all the truck grown could command better prices, 
the average returns would be larger, and the business would be more 
remunerative, both to grower and consignee. This would obtain not so 
much in consequence of the smaller aggregate of producers, button ac- 
count of its superior quality when grown under favorable auspices, and 
not after having been subjected to injury attendant upon longer trans- 
portation. It is invariably the result that truck of poor quality tends 
to depress the market, whatever may be the quantity of stock on hand 
at the time. It is for this reason that along the line of the Savannah, 
Florida and Western Kailroad, trending south from Savannah, very little 
crate stuff is grown. 

The wonderfully favorable climate of Florida for the growing of early 
fruit and vegetables with the least expenditure of care and money, in- 
cites and enables her farmers to compete with those at nearer and other- 
wise more favorable points, but even then they are restricted to the 
smaller choice of the best-carrying articles. Even shipments of these 
often arrive at destination in such terribly bad order as not only to be 
total losses to the grower, but to damage other stock with which they 
are sometimes stowed on shipboard. I have, for instance, seen Florida 
tomatoes at the wharves of the Ocean Steamship Company in Savannah 
awaiting shipment to l^ew York, already in such terribly decayed con- 
dition that the juice was dripping out of the packages in sufficient 
quantity to form little puddles on the flooring of the wharf. 

Finally, cotton planters along the lines of the various railroads have 
attempted truck farming as an adjunct to their regular and more im- 
portant operations, as a rule, however, with disastrous results, simply 
because nearly all the conditions essential to success were absent. It 
may be that small returns for crops grown under such circumstances 
and received at a season when cash is most acceptable would content 
the cotton planter. We are taught in truck farming, as in all other 
pursuits, either by our own experience or that of others, to utilize to the 
best advantage all the means and conditions essential to success, so as to 
make the most of opportunities, leaving nothing to chance or accident; 
but most of the cotton planters who embarked in truck farming ignored 
all the teachings of experience of others and, therefore, courted failure 
by attempting to produce these special crops with ridiculously inade- 
quate manuring, a 'total want of knowledge in growing, harvesting, 
handling, packing, and marketing them, and without convenient trans- 
portation facilities. 

It may be remembered that during the summer of 1881 severe drought 
prevailed over all the Northern and Northwestern States, cutting short 
such crops of vegetables, among others, as are stored for winter use. The 
domestic Btook of beets, carrots, turnips, cabbages, and potatoes became, 
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therefore, exhausted comparatively very early in the winter, so much so 
as to encourage large importations from Europe. In consequence ot 
this universal scarcity of vegetables the spring shipments of truck met 
an urgent demand and prices ruled unusually high. The year was also 
otherwise an exceptionally favorable one, fortune seeming to smile upon 
truck farming, for the season had been very propitious for the produc- 
tion of bountiful crops of excellent quality. Widely circulated reports of 
these facts gave rise to the so-called " boom" in truck farming, excitiDg 
the cotton planters to embark in the industry more extensively than was 
prudent, in most cases without any experience. Unfortunately, too, for 
the venture^ the highly unfavorable season of 1883, combined with the 
reasons above mentioned, to cause a very general failure, but few of the 
planters having realized satisfactory returns. 

SOIL AND ITS PREPARATION. 

Ko truck farmer will achieve any considerable success unless he 
avails himself of all the means in his power to produce crops of the 
highest attainable quality as well as satisfactory quantity. He must 
not only have a good soil and render it highly fertUe, but he will have 
to put it in a condition of agricultural excellence by perfect drainage, 
judicious plowing, harrowing, and stirring with the smaller implements 
of tillage during cultivation, so as to render it mellow and aerated in 
order that as large a percentage, not only of whatever plant-food in 
the form of fertilizers he intrusts to it, but also what is already stored 
in it, may become available during the entire growth of his crops. He 
may commit to his land an abundance of all the elements of plant-food, 
but unless well prepared by drainage and the implements of tillage, as 
far as practical results are concerned, it will be too sterile to produce 
remunerative crops, because it holds too much in an insoluble, unavail- 
able condition to promote crop growth. It is principally the surface 
soil that supplies vegetables with food, and the farmer should remember 
that with every inch he adds to his enriched soil he gains per acre an 
enormous body (6,272,640 cubic inches), with its content of mineral ingre- 
dients, increasing its capacity of gathering, retaining, and rendering up 
plant food, besides encouraging a deeper penetration of the roots to find 
and absorb moisture during drought. Only loose, friable soil absorbs the 
moisture of dews, especially below the surface, and ammonia, carbonic 
and nitric acids from the atraosphere to any extent. Tillage may, there- 
^ fore, be considered equivalent to manuring, inasmuch as it renders the 
soil not only fit to absorb elements of fertility from the atmosphere, but 
also brings into availability those already existing in it. The character 
of the soil will naturally affect the advisability or extent of deep plow- 
ing. Too much of a hard, tenacious clay should not be turned up to 
deteriorate the physical quality of the surface, and thus endanger its 
fitness as a good seed bed. A soil is heavy, in the language of the 
farmer, when it offers considerable resistance to the implements of till- 
age in consequence of its consistency or tenacity, and not on account of 
its weight or specific gravity. Thus clay is "heavy^" although it weighs 
26 pounds less than sand to the cubic foot, while sand is the light soil 
of the farm. Humus, however, is light in both respects. The weight 
of sand, clay, and humus, in a naturally moist condition, is, respectively, 
141, 115, and 81 pounds per cubic foot. 

The relations of these three constituents of every fertile soil to heat 
and moisture are of the highest importance to agriculture. The table 
below shows how they are comparatively affected by these agents, and 
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also their relative power of absorbing and holding matters dissolved in 
the water of the soil and their shrinkage in drying : 



Characteristics. 



Sand. 



Clay. 



Hnmns. 



Permeability to liquid water , 

Capillarity or imbibition of moisture 

Kapidity of evaporation 

Power of becoming warm 

Ketention of heat 

Condensation of gases from the atmosphere.. 

Absorptive power of matters in solution 

Shrinkage in drying , 



Greatest . 

Least 

Greatest . 
...do 



do.. 
Least . 
...do.. 
...do- 



Least 

Less 

...do 

Least 

Less 

...do 

Greatest 

Less «... 



Less. 

Greatest. 

Least. 

Less. 

Least. 

Greatest. 

Less. 

Greatest. 



It will be seen from the relation of the soil to heat that one consisting 
principally of sand will necessarily be conducive to rapid growth, and, 
earliness being indispensable to success,* it follows that a soil of such 
consistency would be for this reason jireferred by the truck farmer. In 
point of fact a light sandy loam, with a considerable admixture of decay- 
ing vegetable matter, is the best adapted to this branch of agriculture. 
If the soil be deficient in the latter it may be most readily, most cheaply, 
and most expeditiously supplied by green manuring. 

A light rain of half an inch is equivalent to a fall of 14,000 gallons, 
or 56 tons to the acre. Each pound of a manuring of 16 tons of stable 
manure w^ould be supplied with half a gallon of dissolving water, and in 
case of the application of 1 ton of commercial fertilizer each pound 
would be furnished with 8 gallons of water. On a soil readily per- 
meable to water the manure would be quickly dissolved, as it passes 
through in an aggregated form, thus bringing their food in an available 
form more quickly to the roots of vegetation. In consequence of its 
greater porosity the air is more readily admitted when sand is a con- 
stituent of a soil in considerable predominance, thus facilitating decompo- 
sition, solubility, and hence availability. In such a soil manure acts 
more quickly and more eftectively; hence such a one is capable of pro- 
ducing a satisfactory crop with less manure than a heavy clay, notwith- 
standing the latter is naturally richer in aU the elements of plant-food. 
As proven by Professor Way, chemist, of the Eoyal Agricultural Society 
of England, and others, clay not only possesses a wonderful power ol 
absorption but actually suspends or prevents putr^a<5tion. In his in- 
vestigation on the " Power of soils to absorb manure,^ Professor Way 



Three quantities of fresh urine, of 2,000 grains each, were measured out into similar 
glasses. With one portion its own weight of sand was mixed, with another its own 
weight of white clay, the third being left without admixture of any^kind. When 
smelt immediately after mixture the sand appeared to have had no enect| whilst the 
clay mixture had entirely lost the smeU of urine. The three glasses were covered 
lightly with paper and put in a warm place, being examined from time to time. In 
a few hours it was found that the urine containing sand had become slightly putrid ; 
then followed the natural urine ; but the quantity with which clay had been mixed 
did not become putrid at ally and at the end of seven or eight weeks it had only the i.»e- 
ouliar smell of fresh urine, without the slightest putridity. The surface of the claj^, 
however, became afterwards covered with a luxuriant growth of confervsB, which did 
not happen in the other glasses. 

Professor Way also found that putrefaction of urine would be pre- 
vented by merely filtering -it through clay or shaking the two together 
and pouring off* the liquor after it had settled. This action and its won- 
derful absorptive power is not attributable to the clay itself, but to the 
double silicate of alumina and lime or soda which it contains. 

The remarkable and world-renowned experiments of that great agri- 
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cultural benefactor, Sir John Bennet Lawes, assisted by Dr. Gilbert, 
carried on with the utmost care for forty years, near Kothamsted, Eng- 
land, at his own expense, substantiate the fact that manures buried in 
clay soils become very slowly decomposed, and that such soils hold large 
quantities of plant-food locked up in unavailable form. 

Number two of the twenty-nine experimental wheat plots has received 
during forty successive years an annual application of 14 long tons of 
fresh barn yard manure, or, since the first season of 1843-'44, an aggre- 
gate of C27.2 tons of 2,000 pounds, while plot No. 3 has remained con- 
tinuously unmanured. Now, Sir John having kindly sent me a pamphlet 
containing the experiments up to the fortieth season inclusive, I hnd 
the last crop of the plot manured annually with 14 tons barn-yard man- 
ure to have been 35J bushels, against 35^ bushels, the average yield of 
the first recorded sixteen years. In other words, after having been 
manured with 627^ tons barn-yard manure in the aggregate for forty 
years, the soil produced only one-eighth of % bushel more the last sea- 
son than the average of sixteen years first recorded. 

The result on the continuously unmanured plot is still more astonish- 
ing. The yield the fortieth season was 13J bushels and the weight 
of clean grain 61^ pounds per bushel. The average yield of sixteen 
years (1852 to 1867) was 14J bushels; of the sixteen years (1868 to 1883) 
it was llf bushels, and the average of the thirty-two years 13^ bushels ; 
with the weight of clean grain, 57f pounds per bushel. In other words, 
the plot, without the least manure of any kind, produced the fortieth 
season only 1 bushel less than the average of the first sixteen, 2J more 
than the average of the second sixteen, and three-fourths of a bushel 
more than the average of the preceding thirty-two years ; and the weight 
of the clean grain per bushel the last season was 3J pounds greater 
than the average of the preceding thirty-two years. 

These remarkable results are attributable to the fact that the Eoth- 
amsted experimental wheat-field is a heavy loam with a subsoil of yel- 
lowish red clay^ a rich, retentive soil with an abundance of plant-food 
for the demand of many more such crops, becoming available very 
slowly notwithstanding the superior tillage practiced at the Eotham- 
sted experimental station. 

The average removal of nitrogen in the wheat crops of the unmanured 
plot per acre p|| annum for thirty-two years was, by analysis, ascer- 
tained to have b^n 20.7 pounds. In 1881 six samples of the soil were 
analyzed three times, 9 inches deep, from each of nineteen plots. The 
• first 9 inches of the continuously unmanured plot alone contained 2,404 
pounds of nitrogen in the 2,552,202 pounds of dry mold. Without 
taking into consideration the actual gain of nitrogen by the ammonia 
and nitric acid in dews and rains, nor the probably heavier loss in 
drainage, we have, after the removal of the thirty eighth crop, still 
enough left in the upper 9 inches of soil alone for one hundred and six- 
teen more. 

The explanation of the results of the plot manured annually with 
14 tons barn-yard manure, lies in the fact that the fresh manure was 
turned under deeply, probably with a four-horse plow, as customary in 
England, where neither air nor water could find ready access to pro- 
mote decomposition and render it available for crops, thus leaving to 
the clay its full power of suspending decay. 

Had the manure been applied upon the surface, or harrowed into the 
top soil, or had the soil been of a more sandy character, the results 
would have undoubtedly been different. 

Having learned that the method of deeply plowing under their 
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manure prevails with many of the truck farmers near Norfolk, cultiva- 
ting a rather heavy clay soil, I have treated the question intentionally 
at some length, and respectfully submit the above as arguments against 
the practice. 

It is customary among truck farmers near cities to allow crab-grass to 
grow upon their well manured fields after the crops have been taken off. 
It gives them several mowings during the season, providing them gen- 
erally not only with au abundance of good fodder for their stock, but 
also with an income, for it sells, at least in Savannah, at $15 per ton. 
Unfortunately for the reputation of this crab-grass hay, the cutting is 
frequently deferred too late to secure the best quality. When sufficient 
time can elapse between the turning under of the stubble and the 
planting of crops for the ensuing season, it should by all means be per- 
mitted to decay and to ibrm humus in the soil ; otherwise, a'S in the case 
of crops like peas and i)otatoes, which are put in as early as December 
and January, it ought to*be raked out, and may be used as bedding 
when dry, or put on the compost heap, or burnt on the ground if mixed 
with nut-grass. 

MANURE AND ITS APPLICATION. 

Without a sufficient supply of manure there can be no great success 
in truck farming, nor indeed, unless under very x^eculiar circumstances, 
in any other branch of agriculture. Market gardening requires its more 
liberal use than any other kind of husbandry. No satisfactory crops 
of vegetables, either iu quality or in bulk, can ever be expected, how- 
ever favorable all other conditions might be, without being well ma- 
nured. There is no land in the United States, however fertile in its 
natural state, that would not produce more and better vegetables with 
liberal manuring than without it ; indeed, land that might pay for culti- 
vation without it would most deserve a liberal supply. The progressive 
truck farmer, therefore, should never allow himself to be restricted in 
its use by a short supply. When location, want of facilities for pro- 
curing a sufficiency of stable manure, or inadequacy of stock to secure 
enough barn yard manure from its droj^pings, confines the farmer to an 
economical use of manure, recourse must be had to commercial ferti- 
lizers and to the agent hereafter to be mentioned. 

If the manure be a complete one, like stable man||e, containing all 
the elements of plant-food in beneficial relative quantity, with none in 
dangerous excess (as might occur with too much common salt, or in low 
grade kainit, too much dangerous chloride of magnesium, for instance), 
if the land be well stocked with humus and be in excellent agricultural 
condil ion, there is little risk of the Southern truck farmer applying such 
heavy doses to his land as to endanger his crops. The soil has hereto- 
fore been subjected too long to homoeopathic treatment for any fears to 
be entertained on that score. 

The truck farmer aims to stimulate his crops to rapid growth. They 
are all of earlier maturity than those of the grain or cotton planter. 
He is therefore compelled not only to use a much larger quantity of 
plant-food in his manurial applications than his crops can possibly take 
uj), but his fertilizers must act quickly. He wants no permanent ma- 
nures, but active, soluble ones. 

In I^Tew Jersey and on Long Island the market gardeners apply from 70 
to 80 tons of stable-manure to their early cabbages per acre, and, as the 
plants are set much closer and are much more sure to head universally 
than at the South, a yield of 50 tons to the acre is not an excessive es- 
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timate. Below will be found a table giving the chemical constituents 
of 75 tons of stable manure and of 50 tons of cabbages, from which may 
be seen that the demands of such a crop are far short of the quantities 
of plant-food contained in the manure: 



Constituents. 


75 tons 
fresh stable 
manure. 


50 tons 
cabbages. 




Founds. 

. 820 
795 
420 
150 
315 
210 


Pounds. 

240 
630 
140 

90 
310 

60 


PotasU , 

Phosphoric acid 









The kind of vegetable and closeness of the stand will usually deter- 
mine the quantity to be applied; it has, however, become proverbial 
with the market gardener that " the last load pays best." 

For all close crops, like cabbage and potatoes, requiring liberal ferti- 
lizing, at least a part of the manure should be broadcasted. The most 
successful truck farmers in the vicinity of Savannah, operating on an ex- 
tensive scale, broadcast for these crops about twenty loads of 30 bushels 
each, using the Kemp & Burpee spreader, and an additional twenty 
loads m the drill, supplementing the latter with either 700 pounds best 
Peruvian guano, or half a ton of fish scrap per acre. This rich, moist, 
fermented manure, sometimes mixed with night soil,- must weigh about 
45 pounds per bushel, or 1,350 pounds per load, which would aggregate 
27 tons of supplemented stable manure per acre. JTeither in the appli- 
cation of manures, nor in any of his other operations, should the intelli- 
gent member of any branch of agriculture be empirical. The physical 
nature of his soil, and the peculiar root growth of any special crop, must 
govern him more than other considerations. As stated in the paragraph 
on soils, manure may be applied deeper in light than in heavy land. The 
general farmer will not manure his surface-rooted small grain and his tap- 
rooted cotton (which also makes deep lateral roots 12 feet long) in the 
same manner, nor should the truck farmer, on land of identical physical 
character, do so with his radishes or snap-beans, and his cabbages. No 
rule then will suit all cases. • Generally it is advisable, however, what- 
ever be the nature of the soil, to place at least a part of the manure 
where the roots of the plant in its first stages of growth may reach it, 
m order that it may acquire a youthful vigorous start. Manure may be 
placed more deeply for tap-rooted plants than for such whose, roots 
ramify through the soil near the surface but do not penetrate it deeply. 

Plants growing through the heat of midsummer are apt to send their 
roots deeper into the soil than those confined to an early season : but 
thecrops of the track farmer, with the exception of the watermelon— and 
that delights m heat and comparative dryness-^are all of early maturity 

Many truck farmers are now adopting the plan of dividing the manur- 
mg, and claim advantages for the new method. They apply stable ma- 
nure in the drill, and during growth, when the plant most needs stimu- 
lating, using an easdy soluble ammoniated commercial fertilizer on each 
side of the rows. It is either applied on the surface and hoed in, or most 
frequently the crop is barred off and the fertilizer deposited in the fur- 
rows. In an essay like this space will not permit a dissertation on all 
the various manures and fertilizers which may be utilized in truck 
farming. 
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A few remarks upon the one which must always chiefly be relied upon 
everywhere in market gardening, stable manure ; a few upon that grand 
material in which the lucky South leads the world in its fortunate posses- 
sion, cotton seed 5 and a few on green manuring with the cow pea will 
have to suffice. 

Stable manure may be considered a complete fertilizer. It contains, 
when fermeuted, all the elements of plant-food in available form. The 
litter, or bedding, when decayed, supplies humus, l^o other manure is 
so well adapted to alter and improve the physical condition of tenacious 
soils, nor, when decayed, suits one of a sandy character better. All or- 
ganic manured to be promptly efficacious, whether applied to light or 
heavy soil, should, at least, be partially decomposed, in order that the 
fertilizing elements may be in a more soluble or available form. Fresh 
or green manure, however, is better adapted to heavy than to sandy soil. 



Composilion of fresh and decomposed stable manure. 
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Stable manure, moder- 
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750 


192 


58.0 


5.0 


6.3 


1.9 


7.0 


1.8 


2.6 


1.6 


16.8 


1.9 


stable roauare, thorough- 




























790 


145 


65.0 


5.8 


6.0 


1.3 


8.8 


1.8 


3.0 


1.3 


17.0 


1.6 



There is considerable loss from exposure of the manure heap to rains, 
particularly to the heavy showers of the South, but it is rarely possible 
for the truck farmer to keep the large quantity he requires under cover. 
The following t«able is from Dr. Voelcker, of the Tloyal Agricultural Col- 
lege of Cirencester, There was but a small loss of nitrogen and a gain 
in the soluble organic matter, some of the insoluble organic matter hav- 
ing become soluble in the course of fermentation during the' first six 
mouths of an English winter ; but in our Southern climate the proba- 
bilities are that the deterioration would commence earlier. 



Contents of a heap of manure at different periods exposed to rain, ^-c. 



Contents. 


Pnt up No- 


Pat up 


Put up 


Put up No- 


vember 3. 


April 30. 


August 23. 


vember 15. 




Poundi. 


Pounds. 


Pounds. 


Pounds. 




10,000 


7,138 


7, 025 


6,954 




6,617 


4, 707 


5,304 


5, 167 




2,824 


1,678 


1, 064 


947 




599 


753 


657 


840 




64.3 


63.9 


46.3 


40 




248 


305 


207 


190 




2, 576 


1, 373 


857 


757 




154 


204 


138 


130 




405 


549 


519 


710 




14.9 


21.4 


13.2 


12.9 




49.4 


42.5 


33.1 


33.1 



When stable manure is piled loosely and the air has ready access to 
the interior fermentation proceeds rapidly. Under the evolution of 
much heat the manure " fire fangs'' and there is much loss of the volatile 
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carbonate of ammonia, whicli is produced during;: fermentation. It is 
impracticable for the truck farmer to avoid tbis by turning his manure. 
Moisture and compacting it to preclude the air will prevent the rapid 
fermentation and accompanying loss. The trampling of hogs may be 
made effective. Extensive truck farmers, located favorably near large 
cities, preserve their large accumulations from this danger by daily de- 
])osits of partly fluid night soil upon their manure, considerably ang- 
mcnting its value. The wagons are driven over the pile and the fre- 
quent delivery tends to compact it. A recent city ordinance prohibits 
t lie deposit of night soil within 3 miles of the city limits of Savannah ; 
tb^is the nearer and otherwise more favorably located farmers are de- 
barred from this source of manure. Gardeners near cities, who collect 
large quantities of stable manure by daily accumulations, rarely place 
more than four hundred wagon-loads in a single pile, but prefer to liave 
it deposited in suitable quantities upon the headlands of each field, 
where it may be convenient for application. By covering each pile, 
Avhen finished and practicable, to the thickness of several inches with 
soil, too rapid fermentation by exclusion of air would be prevented, and 
any volatile and escaping ammonia would be absorbed by the covering 
earth. The truck farmers located remotely from the cities may augment 
their manure piles by composting it with muck, frequently much richer 
in nitrogen than the best stable manure, woods, eartL, or good garden 
soil, thus preventing a too rapid fermentation ; or they may use their 
smaller stock of stable manure as a basis for compost heaps of every 
possible material which can, after decay, form plant-lbod. It will induce 
and sustain the fermentation so necessary to break down these crude 
vegetable materials in order that their elements may become available. 
The manurial value of the excrements of all animals will depend upon 
the constituents of their feed. A horse fed on corn or oats and good 
hay, will void better manure than one fed on straw. Block estimated 
that a horse will void 172 pounds fresh dung if fed on 100 pounds of hay, 
204 pounds whenfed-on 100 pounds of oats, and only 43 pounds if fed 
on 100 pounds of grass. A single horse, if well fed, voids about 
12,000 pounds of solid dung, and 3,000 pounds of urine annually. John- 
son found that the manure of the horse-car stables in New York con- 
tained 0.63 per cent, of nitrogen. If two-thirds of both the solid and 
liquid excrements were saved during the year there would remain for 
each horse 5 tons of manure containing 53 pounds of nitrogen. Accord- 
ing to the analysis of Dr. Emil Wolff 5 tons of stable manure contains 
58 pounds pf nitrogen. 

Below is a table, according to Professor Wolff, showing the amount 
of nitrogen, phosphoric acid, and potash in 1 ton ox the fresh dung and 
fresh urine of different domestic animals : 



Animals. 


One ton fresh dang. 


One ton fresh urine. 


Nitrogen. 


Pliosphoric 
acid. 


Potash. 


Nitrogen. 


Phosplioric 
acid. 


Potash. 




Pounds. 
8.8 
5.8 
11.0 
12.0 


Pounds. 
7.0 
H.4 
, 6.2 
8.2 


Pounds. 
7.0 
2.0 
3.0 
5.2 


Pounds. 

yi.o 

11.6 
39.0 
8.6 


Poujids. 


Pounds. 
30.0 
9.8 
45.2 
16.6 


Cow 


0.2 
1.4 


9.4 


6.2 


4.3 1 22.5 
1 


0.4 


25.4 



38 AG— '85 
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With stable manure, as with every other commodity, the demand 
governs the price. When I commenced truck farming, in 1856, it could 
be had, at some of the public stables for the hauling. Two years after- 
wards I paid $100 by the year for all the manure from the largest livery 
stable. At present it costs at the stables in Savannah 25 cents per 
dump-cart load and 50 cents for a two-horse load, thrown in without 
packing, or it is contracted for by the year at the rate of 40 cente per 
wagon-load. 

At Norfolk, where so much is required, recourse must be had to dis 
tant jDoints, and it is brought in schooners from New York, Baltimore, 
and Washington, costing by the cargo sometimes $1.50 x)er load of 20 
bushels. A bushel of green manure, as it comes with the straw, 
from the stable, weighs about 28 or 30 pounds. Delivered at Norfolk, a 
ton would, therefore, cost about $5. The Norfolk truck farmers, how- 
ever, use large quantities of the best Peruvian guano. 

According to figures given in the appendix to Harris's Talks on Ma- 
nures, to which valuable work I am indebted for several of these data, 
the price of stable manure in Philadelphia is $9 to $10 by retail, or $7 to 
$8 by annual contract for four-horse wagon-loads of 2J to 3J tons. At 
this rate the highest price is $4 per ton. In New York City the a\'er- 
age cost is $3 per horse, and it is delivered on cars or vessel at 80 cents 
per tub of 14 bushels. Mr. Peter Henderson says, if stable manure can 
be laid on the ground at $3 per ton, it is cheaper than commercial ferti- 
lizers of any kind at their usual rates. These comparisous of the cost 
of stable manure at various chief points of market-gardening show, not 
only that the truck farmers of Norfolk probably pay a higher rate for 
it than any tillers of the soil in the United States, but also how indis- 
pensable to success it is there considered. 

COTTON SEED. 

As the most indispensable requirement for the commencement of civil- 
ization of a people has been a fertile soil, it ought to follow that a 
people possessing, in a product of agriculture — from a source, therefore, 
inexhaustible— the most valuable fertilizing material, should be capable 
of the greatest progress. It is well said, ''the more manure the more 
crop," but to no country can the reverse of the saying, " the more crop the 
more manure," be applied with as much force as to these United States 
of America. No crop is less exhaustive of the fertility of the soil than 
cotton, and none yields, as a secondary product, a material m valuable 
and so rich in all the elements of plant-food as cotton seed. It natu- 
rally follows, however, that as these valuable elements contained in 
this estimable product must have been derived from the soil, it devolves 
upon every patriotic, intelligent, and economic Southern farmer to see 
to it that they be returned to it in order to prevent the exhaustion oT 
its fertility. Chemists haA^e demonstrated by analyses, and farmers 
have corroborated the fact, that it is the most concentrated food lor 
stock known, and after having been fed to animals, that the manure is 
richer in fertilizing matter than that resulting from any other food. 



TliUCK FARMING. 



595 



Below is a table by Sir J. B. Lawes, showing the amount of phosphoric 
acid, potash, and nitrogen iu various foods, and the comparative value 
of the resulting: manure: 



Food. 


Total 
dry mat- 
tor. 


Total 
mineral 
matter 
(ash). 


Phosphoric 
acid rock- 
oiied as 

plM»H|)ljntO 
Ol' llUiO. 


Potash. 


!Nitrogen. 


Valae of 
maDuro 
from 1 ton 

(2,000 
poujid-s) of 
toed. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 






89.0 


8. 00 


7. 00 


3. 12 


6. 50 


$27 8(5 




88.0 


7. 00 


4. 92 


1. 65 


4. 75 


19 72 




80.0 


8. 00 


5.75 


1.7G 


5. 00 


21 01 




84. 0 


3. 00 


2. 20 


1. 27 


4. 00 


15 75 




81.5 


2. 40 


3.84 


0. 90 


3.40 


13 :-i8 




8H. 0 


1. 30 


1. 33 


0. 35 


1. 80 


6 05 




85. 0 


3.70 


1.. 87 


0. 50 


1. 80 


7 t-8 




8t'>. 0 


•J. h:» 


1. 17 


0. 50 


2. 00 


7 70 




hG. U 


C. (iU 


7.95 


1.45 


2. 55 


14 59 




84.0 


7. 50 


1. 25 


3.30 


2. 50 


9 64 




84.0 


6.00 


0. 88 


1.50 


1.50 


6 43 




84.0 


5. 00 


0. 55 


0. 65 


0. 60 


2 68 




88.0 


5. 50 


0.48 


0. 93 


0. 60 


2 90 




11.0 


0. 68 


0.13 


0.18 


0. 22 


0 01 




8.0 


0. t)8 


0. 11 


0. 29 


0. 18 


0 80 




24.0 


• 1.00 


0. 32 


0. 43 


0. 35 


1 50 



It is of course not claimed that under all circumstances the manure 
from a ton of cotton-seed cake is worth $ii7.8G, but that if the manure 
resulting from a ton of any of the foods named be as stated, then that 
resulting' from a ton of cotton seed is worth in comparison $27.86. 

Harris says tbe manure from a ton of undecorticated cotton-seed cake 
is worth $15.74: and that from a ton of cotton seed after being ground 
and sifted, by which about 8 per cent, of busk and lint was removed, 
is wortli $13.25. The following table of Dr. Emil Wolff shows how 
much of the various elements contained in the food of animals is re- 
tained in their organisms and how much is voided in their excrements.' 

Of 100 pounds of dry substance in the food, there is found in the ex- 
crements : 



Dry flubHt.'nico — 


Cow. 


Ox. 


Sheep. 


Uorse. 


Moao. 




Pounds. 


Pounds. 


Pounds. 


Pounds. 


Poundx. 




38. 0 


45.0 


46.9 


42.0 


43.1 




9.1 


5.8 


U.6 


3.6 


6.3 




47.1 


51.4 


63.5 


45.6 


49.4 


Of 100 pounds of organic substance in the food there is found in tlic 


excreiiK'nis : 














Cow. 


Ox. 


Slioo-p. 


Horao. 


Moaii. 




Poundis. 


Poundji. 


J^nnds. 


Pounda. 


Pounds. 


36 


43.9 


45. 6 


liW. 2 


41. U 




6 


3.2 


3.9 


2.6 


3.9 




42.5 


47.1 


49.5 


40.7 


44.9 
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Of 100 pounds of mineral matter in the food there is fouud in tlie 
excrements: 



Mineral matter— 


Cow. 


Ox. 


Sheep. 


Horse. 


Mean. 




Paunds. 
53.9 
43.1 


Pounds. 
70.8 
46.7 


Pounds. 
63.2 
40.3 


Pounds. 
85.6 
16.3 


Pounds. 
68.4 
35. I 






97.0 


117.5 


103.5 


101.0 


103.5 




To the mineral matter in the water drank by the animals is due the 
excess of mineral matter over 100 pounds. 

Of 100 pounds of nitrogen in the food there is found in the excre- 
ments : 


Nitrogen- 


Cow. 


Ox. 


Slieep. 


Horse. 


Mean. 




Pounds. 
45.5 
18.3 


Pounds. 
51.0 
38.0 


Poimds. 
43.7 
51.8 


Pounds. 
5G. 1 
27.3 


Pounds. 
49.1 
34.0 






63.8 


89.6 


95.5 


83.4 


83.1 





The table shows at a glance what a small proportion of the most im- 
portant ingredient, nitrogen, is retained by the dilfereiit animals, and 
therefore how valuable the manure of his domestic animals must be to 
the farmer generally, when fed on material so rich as cotton-seed meal, 
sheep extracting only 1 in every 22 pounds. The percentages of nitro- 
gen thus taken up by the cow, ox. sheep, and horse are, ^respectively, 
36.2, lO.d, 4.5, and IG.G. But cotton seed not only produces the most 
valuable animal manure; it is itself one of the most excellent fertiliz- 
.ers in existence. The merchantable meal of the oil-mills may be used 
to advantage by the truck farmers in the vicinity of cities to supple- 
ment their stable manure instead of Peruvian guano. As a soluble am- 
moniacal fertilizer for this purpose, in quantity sufiicient to effect the 
same result, cotton-seed meal is much cheaper than Peruvian guano at 
present prices and of i)resent quality. 

Truck farmers remote from a sufficient supply of stable manure, and 
without enough stock, can provide themselves with the best possible 
substitute by composting cotton-seed meal with muck, woods, earth, or 
any other vegetable matter. An addition of acid phosphate and kaiuit 
may sometimes be advisable. 

Finally, if the soil be sufficiently supplied with decaying vegetable 
matter by the use of muck, &c., or the practice of green manuring, cot- 
ton-seed meal maybe profitably used alone, or in conjunction with acid 
phosphate of lime and kainit in the proportions (as advised by Professor 
White, the able State chemist) of meal, 500 pounds ; phosphate of lime, 
1,250 pounds ; kainit, 250 pounds. If, however, applied in the drill in 
its fresh state in any considerable quantity sufficient time should elai)se 
for the most active process of decomposition to have passed before either 
seed are sown or plants put out, or injury will surely ensue, if the former 
with its radicle, or the roots of the latter, come in contact with the fer- 
menting fertilizer. The same caution should be observed in case of fish 
scrap or any such organic ammoniacal manure. 

Under no circumstances should the whole seed, whether green or dead, 
whether fresh or fermented, be used as a fertilizer by any intelligent 
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Southern agriculturist, be he cotton-planter, grain-grower, or truck 
farmer, nor should even the crushed seed unless the oil has been ex- 
tracted. It would not only be a shameful waste, but the valuable oil, 
so far from being of the least benefit as vegetable food, actually re- 
tards decomposition of the albuminoids supplying nitrogen, and tem- 
porarily deteriorates the agricultural condition of the soil. 

From September 1, 1884, to July 31, 1885, there were exported to for- 
eign ports 90,154 tons of cotton-seed meal and cake, estimating the bag at 
2U0 pounds, and coastwise 5,797 tons, most of which also went to foreign 
])orts via ^sew York, and were lost to the South. Allowing one-fourth 
to have remained in the United States we have, together, 94,502 tons of 
cotton seed meal exported from New Orleans alone, involving a loss to 
the fertility of the South of 12,285,260 pounds of nitrogen, Without 
probably any considerable compensation to the soil for the improving 
process. 

The planter who uses his seed without prior extraction of the oil as 
manure buries with each bushel Ixom 15 cents to 20 cents of cash. Is 
cotton planting an industry so prosperous as to afford such enormous 
waste ? 

The planter's remedy will be either to feed his seed and use the ma- 
nure, to exchange his seed at the mills for meal, or, better still, to es- 
tablish neighborhood mills, even if the oil be not so perfectly extracted, 
and secure both i)rofits. 

GREEN MANURING. 

Many of the crops of the truck farmer will not prosper on poor soil, 
however it may be locally fertilized in the hill or drill, the long roots 
soon passing beyond the manurial eifect of the application. This ap- 
plies notably to Irish potatoes and cabbages. As truck farmers at a 
distance from cities are prevented by a limited supply from broadcast- 
ing their manure, the readiest, cheapest, quickest, and most efficacious 
mode of imparting this general fertility is green manuring. It could, 
however, be profitably practiced irrespective of the supply of any kind 
of manure. By using green manure in conjunction wich cotton seed, 
acid phosphate of lime and potash, truck farmers, without a supj)ly of 
stable manure, enjoy better chances of success than by any other system 
they could adopt. 

Although organic matter in the soil is not considered indispensably 
necessary to supply carbonic acid to crops, its decay, when present, fur- 
nishes it to vegetation more quickly than it could be commanded other- 
wise. The benefits to the soil from the presence of humus is not, how- 
ever, confined to the mere conveyance of its inherent elements of fertil- 
ity, for its physical influences are probably even of more importance. 

Decomposition commences in all organic substances as soon as life is 
extinct, and the richer these substances are in the albuminoids con- 
taining nitrogen, the more rapid will bo the process, and the more valu- 
able the products for the growth of vegetation. All green, succulent 
l>lants ferment readily and rapidly, hence the advantage of plowing 
under vegetation in its green state, if the land is wanted for a crop soon 
afterwards. Dry vegetable matter, containing hard, woody fiber, de- 
cays more slowly. 

The leguminous plants are not only richer in albuminoidjs, and there- 
fore best adapted for green manuring, but also in the other two chiet 
fertilizing ingredients, phosphoric acid and potash, than any other 
family of plants. At the North and in all cool countries clover has 
always had the preference for this parpose, but at the South the cow- 
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pea is a most valuable substitute. In oue respect, that of flourishing 
ill soil too poor to produce a crop of clover, it has the advantage of the 
latter. It is not only through the growth above ground that a green 
crop improves and enriches the soil, but also through the roots. It has 
been estimated that after the removal of a crop of clover and other 
plants, there remained in the soil the amount of rjoots shown below: 

Tahlc showinfj the quaviitij of i^oift Ivfl in the f/ronnd nf!rr harvesting the crops ; also the 

ainouiii of tt'm v(jeit and ash. 



KoutH of — 



LnrtTne 

]v' d 1 ] over 

H.vf' 

Swodiali clover 

Oafs 

LupitK) 

Wheat ... 

Ku<>;li8h poaa ... 
Barley , 



and roota 
(di y), T>i*i- 
acre, M) ii 

d('])tll of 

lOi iijclics. 



Pounds 
9, C78. 1 

H, 9-Jl. (i 
5. 2()< f? 
5, 004. H 

8, ;^yi.o i 

3,5-J0.9 
3,47(5 0 
3, 222. 5 

I, 1)91.4 



Nitroiieii, 
l)or aci o 



Pounds. 
r.\{).4 
191.0 
05. 3 
J(*-J.3 
LMj. <i ! 
2 

L'3. 5 
sr.. G 
22.8 



Analysis of the ash of the rootj in the table ahore 



lioota of— 



Limo. 



Mag- 
nesia. 



rotaab. 



Sodiu 



Sulidniric' Phospho- 
acid- ricacid. 



Lucerne 

lied clover. . - . . 

llye 

Swedish clover 

Oata 

Lupine 

Wheat 

KnrrliHh peas .. 
iidrley 



107.7 
202.9 
73.2 
136.1 
85.5 
80.5 
76.7 
71.7 
42.2 



24.2 
48.4 
14.3 
17.6 
11.2 
11.2 
10. 1 
11.0 
5.5 



3G. 7 

r».s. 3 

31.2 
25.9 
2.4.8 
16.5 
28.4 
11.2 
9.5 



26 4 
20.0 
43.3 

5.7 
18.0 

3.5 
11.0 

7.0 

3.5 



18.7 
20.1 
11. S 
13.2 
8.8 
7.0 
7.4 
9.4 
5.5 



38.5 
74.8 
24.4 
24. 2 
29.0 
13.8 
1L8 
14.3 

n.2 



A crop of cow-pcas would probably have a similar aiuount of roots 
and tons of tops in the green state. 

The following analyses were made by Prof. A. E. LcDoux, as chemist 
of the State board of agricalture of IvTorth Carolina : , 

Analysis of green cow-pea vines. 



Constituents. 



Water , 

Aflh 

Albuniinoiils 



Per cent 



72. 87 
2 00 
L. 85 



Constituents. 



Cellulose 

Fat 

Carbobydr-atca 



Per cent. 



15. 27 
0.21 
7. 86 



Analysis of the ash of coio-pea vines. 



Constituents. 



ABh 

Potash 

Soda 

Magnesia 

Lime 

Phosphorio acid 



Per cent. 



2. 00 
14. 80 
23. 20 

G. 74 
22.57 

9.28 



Constituents. 



Sulphuric acid 

Silica 

Chlorine 

Oxide of iron . 
Carbonic acid. 



Per cent. 



2. 35 
1.08 
0. 19 
Trace. 
19.70 
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Constituents. 


Pounds. 


Constituents. 


Pounds. 




1, 456. 20 
5. 92 
9. 32 
2. 70 
I). 02 
3. 72 
0. 94 
0.42 
0. 08 




7. 88 

37. 00 
305. 40 
4. 20 
156. 20 




Alburaluoida (containing nitrogen, 7.12 


Soda 




















2, 000. 00 







Before enumerating the benefits to the soil itself from the ultimately 
resulting humus, those must be mentioned accruing to it from the dense 
sbade of a mass of growing cow-pea vines, and from their action after- 
wards during the process of fermentation and decay beneath its surface. 

Boussingault examined snow which bad remained on the soil of a gar- 
den for thirty-six hours and that which had just fallen upon an adjoin- 
ing stone terrace. The former contained ten times as much ammonia 
as the latter, the mulch of snow having interrupted and absorbed the 
ammoniacal emanations from the soil. The ammouia of the soil is con- 
stantly fluctuating. In dry weather it rises, dissolved in capillary 
water, to the surface, and is partly lost into the atmosphere during the 
process of evaporation, especially when the soil is bare of vegetation 
or otherwise is unoovered. In wet weather it is washed down deeper 
into the soil, but fortunately not beyond the reach of roots, as generally 
below 6 feet there is no trace of it. The dense covering of pea vines 
acts like the mulch of snow, keeping the surface moist and interrupt- 
ing the evaporation and loss of ammonia. 

Sir J. B. Lawes examined the drain- water at llothamsted and found 
that it took from a field kept bare of vegetation at the rate of 40 pounds 
per acre p6r annum ; from a field of wheat upon which no weeds grew 
after the harvest 25 pounds, and from a field upon which grass seed 
had been sown with the wheat and continued to grow in the stubble 
only 5 pounds. 

Pounds of nitrogen tvashed away^ per acre. 

Pounds. 

From a soil without vegetation 40 

From a soil with wheat, 15 pounds retained by whea.t 25 

From a soil with wheat and grasses, 15 pounds retained by wheat, 25 i)ouiid8 
by growing grasses 5 

Having analyzed the rain-water that had fallen at Eothamsted during 
the period of the exi)eriment, he found it had not contained as much 
. nitrogen to the acre as was discovered in the drain- water. 

The fact, however, of greatest importance to our subject of green 
manuring which he ascertained was, that during the fall the <amount 
of ammonia carried away in drain-water was greater than at any other 
time of the year. It is just at this season and during winter that the 
soil of the truck, as well as other, farmers should be well covered with 
vegetation. The land of the truck farmers near cities is so well ma- 
nured that the growth of grass answers this purpose; but, as the stub- 
ble decays much more slowly than pea-vines, plowed under, either green 
or dry, the latter even here would be preferable in not requiring to be 
plowed under so early, thus giving the soil the benefit of a longer mulch. 

A t a distance from towns, however, where less manure having been 
used, the surface of the often yet unrenovated soil is rarely sufficiently 
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covered with vegetation, hence the very great importance to Southern 
farmers of resorting to that cheapest, quick'est, and best method of im- 
proving poor soil — green manuring. 

The dense covering, then, of pea-vines shades the soil, preventiirc: 
the escape of the soluble volatile elements of fertility witli the V'ai)or 
of water. It renders the soil mellow, moist, and of equable tempera- 
ture, and, as a secondary matter, prevents the growth of noxious weeds. 
The state of moisture under the shade facilitates the disintegratiu;^ 
ottects of carbonic acid upon the constituents of the soil, preparing 
them for plant-food, while darkness and moisture are conducive to ni- 
tritication. The decaying vegetable matter changes the physical tcxt- 
nres of tenacious clay, rendering it more pliable. Humus imparts to 
the soil, more or less, its peculiar characteristics, increasing the porosity 
of heavy soils, letting in air and letting off vapor, and moistening dry, 
nrid ones by its great hygroscopic or water- vapor imbibing i)owej". 
Finally, ozone can only form nitrates in the soil when organic matter 
has passed into the comparatively stable condition of humus. 

The question of turning under the pea- vines green or after they have 
been allowed to die on the ground is, like the vexed one of deep or 
shallow plowing, governed by circumstances. Tbey will ferment and 
decompose more rapidly if turned under green, and it may be neces- 
sary, when the land is needed for a crop as soon as decay may have 
sufficiently progressed, to permit the planting. The advantage accru- 
ing to the land by the longer mulch will far outweigh any possible loss 
of fertilizing elements, if loss there be, and, besides, the plowing under 
will bo very much facilitated by the previous partial decay of so largo 
a mass of vegetation. 

When the tnrniug under in the green state is necessary, the vines, if 
of luxuriant growth, will first have to be leveled by a roller, or a har- 
row reversed, teeth upturned, and a large, two-horse or sulky plow 
used with revolving coulter attached. 

HOT-BEDS AND COLD FRAMES. 

Not even as far north as Norfolk is glass used by truck farmers 
for the regular " forcing" of vegetables. The object aimed at is merely 
to protect young plants from cold and inclement weather until the sea- 
son arrives for committing them safely to the open ground. The climate 
at Norfolk is too severe to admit of the general use of cold frames for 
tender plants, while south of Savannah bottom heat is never necessary, 
and in this latitude only when a very light, warm, sandy soil, and a 
protected locality is not available. During an experience of twenty- 
nine years I have never had to resort to hot-beds for the preservation 
of tender plants, as tomatoes, egg-plants, &c., never having lost a whole 
bed by cold. More careful attention, sound glass, well-fitting sashes, 
and tight frames are, however, indispensable, when cold frames in lieu 
of hot-beds are used, but the plants are of more stocky growth. On a 
colder clay, or even a light loam, slight bottom heat is necessary to 
carry tender plants through the winter months. In the warmer climate 
of Florida both may be dispensed with, occasionally a slight screen of 
any kind only being required. 

Evaporation and radiation of heat into space at night are the means 
of preventing the accumulation of the heat of the sun upon the earth, 
or all life would soon be extinct. When radiation of heat at night cools 
the surface of the earth to a lower degree than the surrounding air, its 
moisture is condensed in the form of dew. If the cooling of an object 
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proceeds sufficiently to congeal the particles of condensed water into 
crystals of ice, we have white or hoar frost, which cannot occur in this 
latitude unless the thermometer falls as low as 44°. This deposition 
of the vapor of water from the air is of vast importance to vegetation 
when precipitated upon its foliage or imbibed by the hygroscopic 
power of the well-tilled soil. If a screen is interposed between the sky 
and the surface of the earth the partial prevention of cooling of an 
otjject near the ground is due to the reflection of heat by the lower sur- 
face of the screen back to the object. The gardener avails himself of 
this in various ways to screen his tender plants against injury from 
frost. !None can occur on a cloudy night, because the clouds act as 
screens and reflect back a x)ortion of the heat they receive by radiation. 
The nearer the clouds the greater the protection. Clouds of smoke may 
be utilized upon the same principle. When a body is exposed on a 
clear night its cooling will partially depend upon its contact with bod- 
ies warmer than itself, from which it receives heat by conduction. 
Bodies thus exposed will naturally radiate heat iu a windy night as in 
a calm one, but the motion of the warmer air, however slight, conveys 
to them suflicient heat by conduction to prevent the deposition of dew 
or frost. 

In freezing or anticipated freezing weather, the sash must be put on 
long enough before sunset to warm the soil and confine a quantity of 
heated air within the frames ; but even then the screen of glass will 
often not be sufficient to protect even as hardy plants as cauliflower in 
cold frames, particularly during clear, moon-lit nights. In such cases 
an opaque covering for the glass, as board shutters, mats, or old carpet- 
ing, will be necessary completely to protect against the effects of radia- 
tion. At favorable locations to procure them the spreading leaves of 
the large palmetto will be sufficient, or pine straw may be utilized. 

A certain degree of watchful care is necessary to the management of 
plants under lass, for, be it understood, that is not only in the end the 
best but the cheapest material for covering hot-beds and cold frames. 
[Should a substitute in any case be desired, common cotton cloth ren- 
dered more translucent by means of the following ingredients may be 
used : 1 quart pale linseed oil, 4 ounces rosin, 1 ounce sugar of lead. A 
little of the oil and the sugar of lead should be ground together, then 
the remainder of oil and the rosin melted together be added, and the 
mixture apiflied warm with a wide brush]. To produce plants of a vig- 
orous, healthy, stocky growth is the object aimed at. Too much light 
and heat will produce a useless spindling growth ; too much moisture 
and heat a luxuriant sappy growth, readily succumbing to cold, and 
from too much moisture and deficient light the plants are apt to damp 
offi It is necessary to study the effects of these agents upon plants in 
hot-beds and cold frames, in order that the truck farmer may apply them 
in harmonizing proportions towards the production of a sturdy vegeta- 
tion. It must, however, be constantly borne in mind that retardation 
rather than accelleration of growth is the object in view, and therefore 
the glass should only be used for purposes of protection from cold and 
too much rain. 

Plants should never be allowed to crowd each other under glass to 
the injury of all. As rarely any two kinds of vegetables require the 
same niianagement, different species should not be planted in the same 
frame or bed. 

Having secured a supply of good plants, it is the best policy of the 
progressive farmer to transfer them to the open ground as early as the 
season admits, bat, after being transplanted, it will hardly overpay the 
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truck farmer operating on an extensive scale to attempt protecting 
them from frosts subsequently. He should, however, never fail to 
hold a sufficiency of good plants in reserve to supply any losses or to 
reset the whole crop if necessary. 

It is advisable that the truck farmer should make a study of the 
phenomena of atmospheric changes, particularly at a distance from 
cities, to guide him in the management of his hot-beds and in the putting 
out of his plants judiciously. The recent regulation of the United 
States Signal Service ordering the hoisting of a cold- wave flag at the 
station upon an expected decrease of temperature will be of great serv- 
ice to truck farmers near the cities. In this latitude upon the Atlantic 
coast a rapid fall of temperature may be expected in winter and early 
spring when, after a warm rain, the weather clears with the wind from 
the northwest. A clear streak in the northwestern sky near the horizon 
indicates the coming change. The fall of temperature under such cir- 
cumstances is sometimes very great. Thus, after a warm rain at 1 p. m., 
April 3, 1879, the thermometer stood here (Wilmington Island) at 75^, 
but it fell during the night ensuing 36^, giving us a killing frost on the 
morning of the 4th with the mercury at 39o. 

PAGKINO AND MARKETINa. 

If fruit and vegetables, although somewhat inferior in quality, are 
put up for shipment in clean, bright, and carefully constructed packages, 
presenting to the buyer an attractive appearance, they are very apt to 
command better prices in the Northern markets than abetter quality in 
less inviting packages. Prime quality, then, together with a bright 
presentation of packages will be certain, under other favorable circum- 
stances, to secure the most gratifying returns. In proof of the im- 
portance of neatness and quality I may mention the fact that during 
the month of July, when tomatoes have long been in season from Florida, 
Georgia, and from Norfolk, together depressing and nearly glutting the 
markets, so-called one-thirc^ bushel crates (capacity in the clear 820 
cubic inches, dimensions of heads 5 by 8, laths 22 inches) from Chicago 
have sold in the Northern markets at $1.25, while Norfolk bushel crates 
were quoted at from 50 cents to $1 per crate. ' The difference is the more 
striking when it is remembered that Chicago is more than twice the 
distance from the places of sale than Norfolk. The better price is, there- 
fore, not attributable to fresher condition, but solely to selection and 
careful packing in regular layers, and to the use of bright, small pack- 
ages. The careful truck farmer, desiring his mark to be favorably 
known in market so as to insure a sale of his produce in preference to 
that of his less painstaking competitor, should be careful, therefore, 
to put up none of inferior quality or unsoundness. The very slightest 
speck is frequently an evidence of commencing decay or overripeness, 
and should condemn the fruit or vegetable. A barely perceptible taint 
to the packer at home will probably, three or four days later, beconie an 
odious blemish to the purchaser. A single rotting vegetable may infect 
others and reduce or l uin the value of the whole package- 

If vegetables of second quality, referring to size and not to sound- 
ness, are supposed to be worth more in market than at home, then the 
"culls" or seconds" should by all means be shipped in separate pack- 
ages. If packed together the inferior will detract from th6 market 
value of the first grade. 

The matter next in importance is so to fill the crate or barrel that it 
may arrive in presence of the buyer as near full as the shrinkage of the 
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special vejgfotable will admit of. It is iaipossible, for instance, so to fill 
a crate with beans as to be full at destination. It fihonUl, however, be 
borne in mind by tlie j^rower that these buyers cannot be imposed npon 
readily. They are too experienced not to see at a f;lance what de^^ree 
of emptiness to attribute to natural shrinkage and wliat to careless 
packing. If crates or barrels are filled in a heedless, nef>ler-tfnl manner, 
hastily nailed up, and hurriedly dispatched, the probabilities are that 
returns will be unsatisfactory. If vacant spaces are left between the 
contents, they will be filled by the shaking down in transit. Articles 
not too small to be bandied singly should be packed so carefully as to be 
subject to very little settling, The only vegetables at present generally 
grown for the Northern markets which may be dumped into the ])ack- 
ages and thoroughly shaken down for shipment are beans, onions, peas, 
and potatoes. Cucumbers are frequently so treated, but not with pro- 
priety. Whatever the vegetable, the contents of the package should so 
bulge up beyond its level as to require some force to press on the head 
or cover. A slight bruising of the upper layer is of no importance \then 
the entire contents are protected from abrasion by the close packing. 
The pernicious practice of " deaconing," " topping," or i)lacing in the 
upper layer articles of better quality, and in the lower of inferior should 
be discountenanced by the trade. It is unfortunately too much done, 
while neither more nor less than an attempt to swindle. If every one 
who ^hips a package so filled would consider that his mark becomes a 
reflection on his honesty, ho would shun the practice, eventuating in 
his own benefit, for the mark would then become known and sought in 
market. 

For purposes of ventilation the laths of a crate should be as far apart 
as the size and character of the special vegetable will admit of without 
danger of its being cut or indented by the edges of the laths. With the 
same purpose in view holes should be cut both in the head and sides ot 
barrels, and none but clean, sound, round liooped ones should be used. 
Such vegetables only ns are sold by count, as radishes per bunch, for 
instance, may be packed in larger sugar barrels or the smaller flat- 
hooped pony " barrels. Crates should in all cases be constructed with 
a center piece to secure stability, dividing them into two equal parts. 
Tlie dimensions of the head and center pieces are 8 inches by 14 inches 
and the length of the laths 2 feet. Unless their width is suited to the 
particular vegetable to be packed it may become troublesome to arrange 
a proi)er width of the interspaces. For tomatoes and cucumbers they 
should be fully 2 inches wide. If rectangular packages were put up in 
l«rge piles on shipboard there could be no access of air to all. For i^ur- 
poses of \'entilation, then, the corners of end and center pieces are cut 
ofl", giving them an octagonal shape. The corners should be about half 
an inch wider than the laths in order to admit air when piled. The cor- 
ners are not removed in barrel crates, the dimensions of -these being 11 
by 20 by 3G inches. If the crate is to be shaken down two or three laths 
are loosely placed over the bulging contents and the packer, grasping 
each end together with the laths to prevent jolting out, lifts them alter- 
nately, allowing each to come to the floor with a sudden thump, and 
this process is repealed until the contents are thoroughly settled. The 
packages should be plainly and neatly marked on each end, all old 
brands on second-hand barrels having been completely removed with 
the scraper. Sappy pine makes a lighter crate than heart wood 5 but 
when made of unseasoned lumber the bundles should be opened and the 
laths aired and dried to preventthehighly objectionable molding which 
otherwise ensues. 
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After having succeeded in producing a good crop it is as important to 
market it with judgment. An article may command a much better price 
at one place than at another. This difference even applies to varieties 
of the same vegetable. It is therefore advisable to learn the peculiari- 
ties of each market. While the red variety of the sweet potato some- 
times brings a fair price in Boston it will hardly pay to ship any other 
variety than the yellow Delaware, or ISTansemond, to IS'ew York. There 
is little difference between the two in Boston, while in New York the 
white onion sells better than the red. While of all the Eastern markets 
New York, not only in consequence of its own large population and of 
that of adjacent important cities, but also in consequence of its being a 
center of more general distribution into the interior, will always receive 
the bulk of the truck crops, shipments to other markets often bring bet- 
ter returns. Thus Boston and Baltimore are better markets for choice 
tomatoes than New York or Philadelphia^ Boston better for melons 
than any other, while Baltimore is the poorest for either cauliflower or 
watf^rmelons. 

Nearly all the truck grown along the Atlantic coast convenient to 
por.ts having adequate steamship communications with the North is 
marketed by sea in the Eastern cities, Baltimore, Philadelphia, New 
York, and Boston ; a small portion of the Norfolk crop only going to 
Providence by sea, to Washington by the Potomac Eiver, and to the in- 
terior by the Cheasapeake and Ohio Eailroad. 

As points of production become more distant from the ports, con- 
signments are divided, a portion coming to them from Florida and the 
counties of Clinch, Lowndes, Brooks, and Thomas, in Georgia, on the 
line of the Savannah, Florida and Western Eailroad to be forwarded 
eastward, while the other part, together with the productions of the 
southwestern counties, is sent westward by the various diverging rail- 
roads. A part of the Florida crop goes by sea from Jacksonville to 
New York, the only steamship connection direct. The Mobile truck 
farmers are confined to the Western markets, principally of Nashville, 
Louisville, Indianapolis, Saint Louis, Cincinnati, and Chicago, where 
their shipments come, very much to their detriment and to the future 
prospects of Mobile truck farming, into competition with the earlier 
Florida crops. A very small pare is there shipped by river boats to 
supply local interior trade. This interior domestic trade, as in Georgia 
and South Carolina with cabbage and melons, is generally limited to a 
few articles. 

Norfolk enjoys the best transportation facilities : 

(1) The Old Dominion Steamship Company dispatches a steamer 
daily to New York, Fridays excepted, making the run in from twenty- 
two to twenty-eight hours, and it occurs perhaps half a dozen times in 
the season that two steamers depart the same day, even then leaving 
freight on the wharves. 

(2) The Boston Line, tri- weekly to Boston. 

(3) The Clyde Line, tri weekly to Philadelphia. 

(4) The Baltimore Steam Packet Company, daily to Baltimore. 

(5) The Potomac Steamboat Company and the People's Line, tri- 
weekly to Washington. 

(G) The Providence Line. 

(7) New York, Philadelphia and Norfolk Eailroad. 

(8) Chesapeake and Ohio Eailroad to the West. 

At Charleston the steamships of the Baltimore Line were withdrawn 
during the season of 1884-'85. 
At presentthe Clyde Line has one ship, and the Adger Line two steam- 
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ers, making between them departures weekly for 'New York and weekly 
to Philadelphia by the Clyde Philadelphia Line. A new line to Balti- 
more is, however, contemplated. 

Although larger acreages are planted in truck in the vicinity of 
Charleston than in that of Savannah, the latter has the advantage in 
transportation facilities. 

(1) The Ocean Steamship Company has a tri- weekly service to New 
York with the finest steamships of the Atlantic coast, and under the 
management of the able agent. General G. M. Sorrel, the manner of 
handling and caring for produce has improved. 

(2) The Boston and Savannah Steamship Company, a weekly, witii 
fine ships like former. 

(3) The Ocean Steamship Company, a weekly to Philadelphia. 

(4) The Merchants and Miners' Transportation Compauy, also a bi- 
weekly service to Baltimore. 

The two Charleston and l^ew York lines with three steamers between 
them have a bi-weekly service to Kew York, and the Clyde Philadel- 
phia Line dispatches one steamer weekly. 

The quality of seed is of more importance in market gardening and 
truck farming than in any other branch of agriculture. Should they 
fail to germinate, a loss of a couple of weeks might be fatal to the pros- 
pects of the entire crop, the produce being comi)aratively worthless un- 
less placed upon the market at the proper time. No such dangerous 
casualty applies to grain or cotton planting. Again, if the seed do not 
prove true to variety, the same contingency obtains for an unpopular 
variety will meet with very poor sale. Hence the importance of the 
truck former's procuring his seeds from the most reliable sources. Poor 
ones are dear at any price I He can better afford to pay treble the 
price for tho^e which from experience he knows to be good, than to ex- 
periment with cheaper, for half the success of his crop Avill depend 
upon the seed he uses. In my experience I have found a considerable 
difference in the trustworthiness of some of the most extensive seed deal- 
ers. It is the best policy for the truck farmer to save his own seed, 
when possible, but our Southern climate is not favorable to the quality 
of some home-grown seed. Thus cabbages, cauliflowers, beets, carrots, 
turnips, &c., and a few others, natives of cold climates, would, even 
the first season, be inferior when produced from Southern seed; but 
there is no reason why the Southerner should not use his own seed of 
cucumbers, egg-plants, onions, melons, squashes, peppers, and tomatoes, 
being plants indigenous to sputhern climates. 

If there be the slightest doubt in reference to the freshness of seed 
the safest course is to make a preliminary test of their vitality. Dr. 
Noble, oftheTharandt Seed Central Experiment Station, Germany, has 
devised an apparatus of porous earthenware for this purpose; and there 
are several others in use in the United States. To test seed, I place a 
sample, wrapped in moist cloth or blotting-paper, in the bottom of a 
small empty flower-pot, which is plunged in the soil of a larger one ; a 
third, full of moist soil, of the size of the first is set in that upon the par- 
cel, thus surrounding it with moisture. The sample can be readily ex- 
amined and the percentage of sound seed easily ascertained. 

There is considerable difference of opinion among experimenters in 
regard to the duration of vitality in agricultural seeds. It depends 
probably upon different climatic influences. 
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Below is a table showiii^^ the e^irlicr experiments of Cobbett, in Kn^^- 
land, and the later ones of Vilmoriu, in France. 



Scod. 



Cobbott. 



Articholcea 

liean 

13e(5t 

Brocoli 

Cabbage... 

Carrot 

Cauliflower 

Celery 

Corn 

(/iicuniber . 
Et;f:-|i]aiit . 

Enflive 

Kale 



Years. 

H 
4 



Vilmoriu. 



Years. 

5 
4 
G 
5 
5 



Seed. 



Loe.k .... 
Lettuce . 
Melon ... 
Ouion ... 
Olira .... 

Pea 

Piini])kiii 
liadisli .. 
Rnl.sity... 
Hpiuach . 
Squash . . 
Tomulo , 
Turuip 



Cobbott. 



Years. 

■ 2 
3 

lU 
2 
2 
2 

10 
4 

4 
10 



It will be seen that, with tlie exception of the beet and the cuciirbita- 
ceai, the French table ascribes a longer vitality to nearly all the va- 
rieties. Sontherii ve^^ctable growers will bear in mind that our warmer 
climate, and partienlarly the moist air on the coast, might affect lon- 
gevity of these seeds diiierently. Beans, peas, and onion seed cannot be 
relied on after tlie first year. Cabbage and turnip, if carefully preserved, 
may be used the second, and those of the cacurbitacese up to the fourth. 
Experience teaches us that fresh seeds of cucumber and the other plants 
of that family are apt to run more to vino, while those a year or two old 
will be productive. As a rule, however, it is safest to procure fresh seed. 

Old seeds, being endowed with weaker vitality, are used by florists to 
produce double flowering plants. For this reason fresh tomato seed 
should only be used, because the double flowers form ill-shapen, knobby 
fruit, while the single flowers bear the desirable round fruit. 

The degree of heat necessary to start vital action varies in different 
species, which is important in germinating seed under glass. Seeds of 
plants indigenous to warm climates will require a higher degree than 
those of a colder one. The most favorable temperature of the soil for 
the germination of seeds of plants from cold climates is from 50° to 
550j those of green-house plants from 60° to ij5^, and those from the 
torrid zone from 70^ to 80^. Of all the seed sown by the truck farmer 
those of the onion will germinate at the lowest temperature, only a 
few degrees above freezing being sufficient, and they may therefore 
sown in winter in the open ground. Those of the melon and egg-plant 
require the highest degree of heat. 

^To safe rule as to depth of sowing seed can be established, as botli 
the soil and the weather must be considered. During the period of 
germination the latter may ^jhange from one extreme to the other. If 
moderately moist weather could be assured, the rule might be depended 
upon to cover them to the depth of their own thickness. Ordinarily 
this would be much too shallow. In a light, sandy soil they shoukl be 
placed deeper than in a tenacious or loamy one. if seed absorb more 
moisture than they can decompose they rot ; therefore wet ground makes 
an improper seed bed. On sandy soil, ai'ter a rain following a severe 
drought merely moistening the surface, they should not be sown, for if 
no further rain ensues they may perish after having germinated, the 
young root not finding enough moisture for its supi)ort. 

With the exception of those of radishes for a crop, no seed of the 
truck farmer should be sown broadcast. Drill-sowing, either by hand 
or machine, is much to be preferred, as the seed may be deposited more 
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regularly at uniform depth, and the young plants may be more conven- 
iently thinned, weeded, and worked, if necessary; besides the opera 
tion may bo performed during the prevalence of a wind with the ma- 
chine. 

PROFITS. 

Truck farming is perhaps more than any other branch of husbandry 
subject to those vicissitudes and casualties which cannot be guarded 
against by any human care, foresight, or knowledge. It is carried on 
over such an extensive area at present, the different acreages of its crops 
have been so enlarged, vastly augmenting the production of recent years, 
while the number and the demand of the markets have been proportion- 
ately very slightly increased, that the profits during the last two seasons 
have been cousideraly reduced. The most unfavorable contingencies 
seem to have combined during this period to depress the industry. 
These influeucea, however, have nearly all been of temporary character 
and, with the returning smiles of fortune, it will again revive. Under 
ordinary circumstances thoroughly competent truck farmers, favorably 
located and otherwise fully equipped with the essential elements of suc- 
cess,^will render it, even under the existing drawbacks, one of the most 
lucralbive branches of agriculture. But when they fail their losses 
are proportionately heavy. If one or more of his crops be killed by 
frost, it being too late to replant, the entire expenditure of money 
and attention is a total loss; thus one of the most extensive farmers 
lost his bean crop, involving a loss of $1,200 in expenditure. Not so 
with the local Northern market gardener, who, even if he should be alit- 
tle late, has the entire season before him. Before truck farming had ex- 
tended to Florida the bulk of the different crops from the vicinity of 
Savannah and Charleston would be marketed before the same articles 
could come into competition with them from Norfolk. Under a bare 
market, prices would occasionally rule very high for a favorite vegeta- 
ble. Thus a couple of crates of tomatoes sold ten years ago, on 7tli June, 
in Baltimore, at $1G each, and larger shipments frequently brought $8 
and $ 10 per crate. At present Florida could keep the markets supplied 
from January to August, when those of Northern home production ma- 
ture. Her shipments, together with the fine quality of canned goods, 
have affected the price to such a degree that, at the same season, the 
value of Savannah.- grown tomatoes hardly ever reaches $4 per crate, S3 
being considered a fair i^rice. These influences affect the prospect at 
Norfolk so seriously that the acreage iu tomatops will be considerably 
reduced the coniii)g season. (Jompetition of California cabbages with 
those of Gulf production in the Northwestern markets 'has, in the last 
two years, had the same effect upon the cabbage crop at Mobile. 

The point where the industry maybe pursued with the greatest profit 
seems to have receded with its growth. Although Florida ]»roduce 
comes partially into competition with that from Bermuda in tlie early 
markets, and is subject to loss and damage commensurate with the greater 
distance of transportation, if current reports are to be credited, her 
truck crops command the ujost money ; yet 1 have heard Northern com- 
mission men say they were disinclined to handle some of the varieties of 
vegetables shipped from Florida in ponseqwence of their too frequently 
objectionable condition. The cost of a thoroughly prepared truck crop 
about 2 miles from a city, estimated up to the time of harvest, including 
all the varieties usually grown (except asparagus, which is more ex- 
pensive and more remunerative) averages about $125 i)er acre, and, 
during a favorable season, a good truck farmer ought to net, clear of all 
expenses, $100 per acre for the total area under cultivation. 
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Whatever may have been the discouraging effects of the last two 
seasons of failure, the successes of the preceding years have created such 
a demand for favorable locations in the vicinity of the coast cities as to 
enhance the value of land very materially ; thus such land in the neigh- 
borhood of Savannah has increased within the last fourteen years 150 
per cent, in value. 

As an evidence of the effect of season upon the success of truck farm- 
ing I may here mention that, while for the last two wet years i*t hardly 
paid the labor to pick egg-plants, a farmer near Savannah netted in 
New York $600, in 1882, from 14ie crop of 1 J acres. 

CAUSES OF FAILURE AND IMPEDIMENTS TO GENERAL SUCCESS. 

In no profession, industry, or calling is success so often dependent 
upon contingencies entirely beyond the control of its votaries as in 
agriculture, and, in consequence of the perishable nature of its produce, 
this applies with greatest force to truck i'arming, because they have to 
be marketed at a distance from the place of growth. This necessity 
involves all the vicissitudes and dangers incident to delay and trans- 
portation. The very unfavorable seasons of the two past years were 
the only providential causes, and against the changes and injuries of 
the weather the competent farmer can only pit a determination to reap 
a profit when next ho may be blessed with a fairer season. Unfavora- 
ble weather may not only very materially diminish the total yield, but, 
more disastrous still to the prospects of the truck farmer, it may endow 
his produce with a nature so unstable as entirely to dest?:oy its carrying 
capacity. This is exactly what occurred duriug the last two crop years. 
The very wet weather prevailing nearly over the entire South during 
the growth and maturity of the vegetables, so filled them with super- 
abundant moisture as to impart to them a tendency to decay, and most 
of such shipments arrived in bad order. 

Other circumstances being favorable, so long as stock, generally, of 
good quality is placed upon the Northern markets sales are apt to be 
satisfactory, but as soon as inferior stuff is thrown upon them, prices 
suddenly fall on all alike, hardly ever to revive during the entire sea- 
son. The disastrous effects of those so to say water-logged and readily 
decaying shipments upon the market may then be readily appreciated. 

In enumerating the causes of failure I am confining myself strictly to 
truck farming as an industry. While believing that a few favorably 
located cotton planters, possessing the necessary degree of experience, 
judgment, and carefulness, might have made money with certain vege- 
tables during a favorable season, I only allude here to their failures in 
experimental truck farming by stating that the general quality of their 
shipments, inferior in every respect, was one of the chief causes of the 
common result. Good quality being essential to success, no satisfac- 
tory returns could reasonably have been expected from a crop of Irish 
potatoes manured with 200 pounds guano per acre, for instance, and 
probably on poor land at that. The farmer gathered of all sizes and 
qualities 50 barrels from 7 acres, or 7.1 barrels per acre, while with ade- 
quate manuring from CO to 100 barrels is the satisfactory yield per acre 
of merchantable stock. In another case a farmer reported that he had 
shipped 30 crates of green apples " because his hogs wouldn't eat them." 

Failure was then only attributable to overproduction as applied to 
superabundance of stock of inferior quality. 

Among all the difficulties and drawbacks appertaining to truck farm- 
ing, perhaps the one which most frequently has been considered to bear 
with greatest weight upon the industry is the unreliability and dishon- 
«^sty of commission men. With what degree of justice the charge ii> 
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mado it is difficult to say. Heavy and manifold losses liavo no doubt 
occurred through the rascality of comiuissioii firms, it being impos- 
sible to restrain or supervise their operations villainy has a fair field. 

Truckers should beware of those who send out circulars of current 
prices above the market rates. They report a small sale or two at a 
rate higher than actually received, and then make the shortage good as 
soon as they have gained the . confidence of the shipper by reporting 
sales at a lower figure than the produce actually sold for. I have cvoii 
known otherwise reputable houses to resort to this sharp i)ractice to 
secure shipments. The business standing and credit of a particuhir linn 
is ascertainable through a mercantile agency, but such an agency fails to 
i nipart the desired information to the vegetable shipper. It would, bow- 
ever, be rank injustice to make a sweei)ing charge of swindling against 
the entire class of produce commission agents. While it doubtless con- 
tains its proportion of sharpers there are numerous responsible firms in 
every market who aim to build up an increasing busini'ss and a sound 
reputation by honesty and fair dealing with their shii)pers, and who 
frown upon the disreputable members of their own calling. These 
reliable firms should be supported, not only by exclusive consignments, 
but by the good will and frequent recommendations of their friends 
at the South. 

It is noticeable, too, that specific charges of having been swindled 
occur most Ixequently in unfavorable seasons, when goods of inferior 
quality are forwarded — a coincidence which suggests that the chai ges 
are probably unwarranted. No buyer in any Northern market is so 
charitably disposed towards the seller as to pay a good round price for 
an article fit neither for the food of man nor beast. 

These accusations do not usually emanate fi*om experienced and ]>rac- 
tical truck farmers, but from men carrying on the business either as a 
hobby or as a secondary matter, who have others to superintend it even 
less experienced than themselves. 

Another drawback consists in the many difficulties of transi^ortation. 
{Since 1858, when shipments of melons had to be intrusted to the custody 
of the captains and pursers of the steamships to secure their ])rotection 
against stealage, for which, together with attending to their sale in New 
York, they received 50 per cent, commission, great improvements have 
been made in transportation. Only a few years ago the losses ou mel- 
ons by robbery was very considerable. The interests of the growers and 
the conveyors to market seeming identical, it is probable that in the near 
future the various transportation companies may see the wisdom of en- 
couraging an industry which helps to support them. It is principally 
the melon industry, as a branch of truck farming, which has to complain 
not so much against the quality as against the freight rates of transport 
tation. The former has much improved within the last lew years. At 
first common box-cars were used, and where the melons were piled loose 
salt would sometimes be left upon the floors. Now well ventilated, safe, 
and clean fruit cars have been constructed in sufficient numbers ex- 
pressly to move the enormously increased melon crop. But the melon 
growers on the line of railroads complain that unless the present rates 
of freight to the West be reduced they will be compelled to abandon the 
industry. Truck farmers protest against all adverse discrimination in 
the matter of freight rates. The average intelligence of the Alabama 
growers at Mobile is unable to understand with what degree of fairness 
their 38,363 barrels of potatoes are made to pay nearly double the freight 
from Mobile to the West that the Western farmer would have to i)ay 
from the West to Mobile for the same number of barrels. 
39 AG— 85 
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The steamship companies at Savannah have established two different 
rates of freight. Those shippers who sign contracts with the companies 
not to sue for damage to produce, unless due to culpable and proven 
negligence, are favored with a lower rate, as below : 



Shippers— 


To New Tork, Philadel- 
phia, and Boston. 


To Baltimore. 


Barrels. 


Crates. 


Barrels. 


Crates. 




Cents. 

50 
75 


Cents. 

25 
35 


Cents. 
40 
75 


Cents. 
20 
35 







The freight on a barrel of potatoes from New York to Savannah, how- 
ever, is only 30 cents, so that the favored shippers are charged 20 cents 
more on each barrel of potatoes from Savannah to New York, &c., than 
the Northern farmer pays for the same transportation back. The aggre- 
gate number of barrels (51,005) paid, therefore, $10,213 morethan the same 
number would have to pay from the North to Savannah. This discrim- 
ination may well be considered a drawback to truck farming. 

The industry demands most excellent judgment and foresight, and it 
is an error to suppose that any one competent to till the soil can jump 
into truck farming and make a success of the venture. I have in mind 
three men, A, B, and C, who operated nearly in sight of each other's 
farms. A commenced a few years ago, about the same time as JB, with 
a borrowed capital of $1,000, on rented land adjoining that owned by 
the latter. A and two brothers now possess in fee-simple, besides other 
property, 275 acres of this land, the best for truck farming in Chatham 
County, a part of which they rent out at $25 per acre per annum, and 
10 acres of which, with a river frontage, they lately sold for $8,000. B, 
in consequence of nou-success, has sold his place to C, the most com- 
petent of the three, who had until recently been managing a larger 
place on shares. At another center of truck farming one man, a handi- 
craftsman, commenced truck farming with a single very inferior draft- 
animal, a steer. He now owns and supervises five farms, having bought 
out others not so successful as himself, one of them also having been a 
truck farmer. 

AMOUNT OF TRUCK SHIPPED. 

It has been impossible to procure correct and complete statistics of 
the amount of truck shipped during the last two crop seasons. Belo^ 
will be found partial statistics from only a few points of shipment. The 
tables do not include any shipments from Wilmington or New Berne, 
N. C, from points on the coast to Charleston, from PortEoyal, S. C, or 
Irom Jacksonville by sea direct. They are also exclusive of a part ol 
the Florida consignments by land, and those from South and South- 
west Georgia, from New Orleans, and from Galveston. 

CHARLESTON. 



The following table exhibits the shipments of strawberries, vegeta- 
bles, and melons by rail and by steamer during the past three years : 



Track. 


1885. 


1884. 


1883. 




C69, 566 
(iO, 000 
90, 530 

500, 000 


450, 680 
45, 349 

62, 333 


708, 470 
51, 400 
81, 332 
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The following is an estimate, of the value of the fruit and vegetable 
crops of Charleston during the past year: 



Track. 



Amount. 



Strawberries, early crop 

Potatoes w....ir.... 

MelouH 

Miscellaneous fruits and vegetables . 

Total — 



$200, 000 
350, (JOO 
75, {JOG 
350, COO 

975, COO 



The strawberry crop came so late into market in consequence of the 
frequent severe spring frosts, that Charleston berries were crowded out 
by arrivals from ^Norfolk, leaving thousands of quarts to rot unpicked 
in the fields, otherwise it was estimated the shipments would have 
reached 1,200,000 quarts. 



Savannah by ateamahips. 



Shipped by- 


1884. 


1885. 


From Sept. 
1, 1884. to 
Sept. 1,1885. 


Ocean steamship Company to Kew York and Philadelphia: 


262, 066 
29, 203 
355, 379 


237, 317 
41, 438 
457, 687 












Boston Line: 
Vegetables: 


20, 838 
3, 345 

60, 146 
534 
295, 847 








Fruit: 


















Baltimore Line: « 


35, 827 
8,424 


21,473 
6, 282 
150, 000 

1, 146 










Over til© Western and Atlantic Kailroad : 













MOBILE. 







1884. 


1885. 


Track. 














Shipments. 


Value. 


Shipments. 


Value, 






10, 212 

34, 704 

35, 534 
13, 062 

1,178 
928 
40, 052 
20, 651 


$43, 401 00 
69, 048 00 
26, 650 50 
13, 062 CO 
1,767 00 
2, 552 00 
16, 020 80 
3, 097 65 
2, 934 00 


38, 210 
38, 363 
18, 800 
11, 071 
155 
168 
6, 833 
6, 770 
285 


$40, 952 00 
57, 544 50 
11,280 00 
8, 303 25 
194 00 
336 00 
4, 099,75 
1, C15 50 
612 00 






















978 




157,299 


178,532 95 


100, 655 


124, 337 GO 





ASPARAaUS. 



The supply of this early and delicate vegetable has never been sufa- 
cient to reduce the market value below a good paying price, and were it 
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not for several drawbacks it would be cultivated much more exteosively. 
The crop yields no return under four years from the seed, and even then 
fcibould bo very sparingly cut for a year or two. It requires heavy manur- 
ing to prepare a good planting, and, as it lasts without renewal twenty 
or more years, its cultivation should bo carefully undertaken. Tho 
plants being more costly, as generally i^rocured, the preparation is 
more expensive than that of any other crop. It comes in so early in 
the spring that previous to maturity the field requires no cultivation 
for the purpose of subduing weeds, the consequence being that during 
the busiest season of gathering other crops for market this one is 
neglected, unless, as done by large growers, a special manager is ap- 
pointed to look after it. I have known more than one farmer have to 
plow up his asparagus in consequence of this culpable neglect. To 
save the expense of plants, therefore, for economic as well as for obvious 
horticultural reasons, the Southern planter should himself raise :xll he 
needs from the seed. The usual price of seed is about 50 cents per 
pound, and as there are about 14,000 seeds in each pound, he should be 
able at least to secure 10,500 fresher, sounder, and better plants for 3 
acres than he can procure from a distance for about $21 at the usual 
lowest rate of Northern nurseries of from $4 to $8 per 1,000. 

Asparagus being a dioecious plant (bearing pistillate and staminate 
flowers on separate roots) it is doubtful whether it has the numerous 
varieties offered by the seed trade. Certain it is, however, under what- 
ever name the seeds may be advertised, if properly manured, planted, 
and subsequently cultivated and cared for, the income from the crop 
will be alike satisfactory to the grower. 

The roots of asparagus cannot be injured in the ground by cold, and 
as the seed germinates at a low temperature, they may be sown from 
December 1 to March, in drills IJ to 2 feet apai^t, and — if superior plants 
are desired — so thinly that they may stand about 3 inches apart in the 
rows. At this distance one-fourth acre of seed-beds will supply plants 
enough for from 5 to 7 acres. Fair plants, however, may be grown on 
the same area, standing nearer, for 12 acres. 

One of the chief claims of asparagus to popular favor is its earliness. 
It should, therefore, be planted on deep, dry, warm soil to have it early, 
and because such a one suits its growth best. When located near its 
natural habitat, the sea-coast, it grows most satisfactorily. The more 
manure and the more careful the cultivation the better the ^' grass," as 
the shoots are designated in market. The rows in field culture should 
be 5 feet apart, the plants standing at least 2J feet apart, requiring 
3,484 plants per acre. 

The deeper the plants can be placed, due regard being had to the 
requisite of early growth, the less risk will there be of the crowns being 
injured by the knives in the hands of careless cutterSj 4 to G inches being 
the usual depth. If the crop has been properly planted, and is as fre- 
quently cultivated and hoed as required to subdue grass and weeds, the 
luxuriant growth will meet across the rows and shade the ground the thi r< I 
season. Asparagus produces seed the second year. As soon as the st al k s 
commence to die in the fall they should be cut down and burnt to pre- 
vent, as far as possible, the growth of volunteer seedlings. 

As a si)ecial fertilizer salt may be annually used as a top-dressing in 
sufficient quantity partially to prevent the growth of weeds, say, 800 
pounds to the acre. 

Only the tender x)art of the shoots made green by exposure to light is 
e^iten, yet fashion and the trade demand that a part be white and tough. 
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When tbey are from 4 to 6 inclies above ground they should be cut by 
passing the edge of the knife drawn along the shoot and severing far 
enough below the surface to make the bunches after trimming 8 inches 
long. A plantation in full bearing may be cut daily, but not longer than 
aboiitfour weeksfor fear of weakening the plants. The bunches should bo 
compactly made of assorted "grass," (with the help of an asparagus 
buncher), 4 inches in diameter, 8 inches long, squarely trimmed, weij;lj- 
ing 2J pounds each, and tied firmly with bast or raf&a near the crown.s 
:uul again near the bases. Uniformity of packages is desirable, but as 
it is sold by the bunch, it may be put up in other than the usual bushb*l 
crate. The bunches should all be placed upright, and if in more than 
one layer, the buds of the lower should be protected by some soft in- 
tervening material like moss. 

The first arriving in New York sells for about $12 per dozen, but soon 
drops to $9, to $C, and lower. 

The original cost of a planting with home-grown plants is $100 per 
acre. 

To save seed the stalks should be cut when the former are scarlet and 
ripe, to be stripped by hand or threshed off on a cloth or floor, then 
pounded in a wooden mortar with a wooden pestle to break the outer 
shells. The seeds are then frequently washed to float away the chaff, 
dried in the sun and air and stored. Asparagus is subject to injury 
from the following insects: (1) The Asparagus Beetle (OWocmsasparaz/i), 
(2j the Zebra Caterpillar {Mamestra picta)^ and (3) the Smeared Dagger 
{Acronycta ohUnita). The former has been very destructive at the Korth, 
particularly on Long Island. It has not yet reached Georgia, nor are 
the other two insects very injurious. 

The Bean— bush ob snap {Phaseolus vulgaris). 

The bean, a tender annual, a native of India, can be grown to matu- 
rity in so short a time from the sowing of the seed, six weeks, and it is 
so generally popular at the North that in the neighborhood of the 
cities it is one of the most important vegetables of the truck farmer. 

The flat podded Early Mohawk is the hardiest and earliest variety, 
but it only sells well before the more popular, more tender, and less 
stringy round kinds come into market, of which the Early Valentine 
and Extra Early Yalentine are the favorites. 

The several varieties of German Wax-beans are fine and command the 
best prices when of good quality, but they become spotted more readily 
and are not as extensively grown as the others. 

This vegetable is so tender that no time can be given definitely for 
planting it. For the latitude of Savannah, accordingto season, approxi- 
mately from the 20th February to the middle of March; later to the 
northward and earlier to the southward. In the south of Florida it may 
be safe to plant at any time in the winter and in the middle of the State 
as early as January 10. Formerly vegetables regarded as out of season 
would be nearly unsalable, but now beans sell in limited quantities as 
early as March, bringing fair prices at the Korth. 

A sandy loam suits it best, but the lightest land of the farm may be 
appropriated to the bean crop, and green or fresh stable manure is bet- 
ter adapted to it than to any other vegetable. 

Straight furrows having been laid off 2J feet apart on land previously 
well prepared by plow and harrow, the manure is drilled in at the rate of 
30 wagoii-loads of about 30 bushels each and covered by the plows. The 
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ridges are then partly leveled by means of a board attached to a plow 
beam, taking two at a time, or by hoe or rake. To avoid repetition 
( when manuring in the drill and planting on ridges are mentioned here- 
after), the above operations must be understood to have preceded the 
sowing of seed or setting of plants. 

If a seed drill can be arranged to work accurately and satisfactorily 
its use is the cheapest and most expeditious method. Otherwise the 
beniis are dropped in an open drill 3 inches apart and covered about IJ 
inches deep. 

• The cultivator may be run between the rows when the plants are 3 or 
4 inches high, and just before the buds appear the plow and hoe should 
be used to land up, or draw soil to the stems. 

The pods should be picked while yet tender enough to "sugh " before 
the seed commence to bulge, and the operation should be performed with 
as little disturbance to the roots as possible. 

Beans are more liable to shrink than ^ny other vegetable and a little 
wilting prior to packing is not objectionable. They should be laid as 
regulaiiy as possible without too much loss of time, and thoroughly 
shaken down and firmly packed. About six pickings are made in the 
three weeks of the crop. 

A fair yield is 150 crates, and prices range from $1 to $4 per crate, 
according to demand and earliness. The returns from beans was very- 
poor last season, a part of the crop not being worth the picking. 

The insects depredating upon the bean plant do not aifect the truck 
farmer to any extent, except the Bean- weevil, which sometimes destroys 
the seed germ. 

They are as follows : (1) The Bean- weevil {BrucUus fdbce) 5 (2) the 
Yellow Bear Caterpillar {Spilosoma virginica) 5 (3) the Fall Web-worm 
{Ryphantria textor), and (4) the Blister-beetles, striped and ash-colored 
and the margined {Lytta vittatUj L. cinerea, L. 7narginata). 

The Beet (Beta vulgaris). 

The beet has not been grown for shipment south of Norfolk to any ex- 
tent until within the last few years, although a regular Bermuda crop. 
Of varieties, the Egyptian Turnip is preferred. It can be planted 
earlier, but about January 1 to 10 is the safest time in the latitude of 
Savannah. Like all long tap-rooted plants the beet delights in a deep, 
rich, loose soil. A low, but well-drained mold is best suited to it. 

Beets require a nitrogenous fertilizer and about 30 loads to the acre 
of well-rotted stable manure, or a composted commercial fertilizer of 
1,500 pounds to the acre would answer the purpose. As this plant, like 
asparagus, is a native of the sea-shore, an application of 12 bushels of 
SiUt would be beneficial at a distance from the coast. 

The seed are sown on ridges 30 to 36 inches apart, in order that the 
stirring may be done with the cultivator. The plants should be thinned 
to a stand of 4 to 6 inches and not be allowed to crowd each other. 
Vacant spaces may be supplied by transplanting. When about 3 inchcvs 
in diameter they are fully large enough to be shipped. The leaves are 
cut off about 2 inches from the roots and the beets packed in bushel 
crates or well- ventilated barrels covered with cloth. 

From $2.50 to $3 per crate were the highest prices per crate for 
Georgia-grown beets the past season. 

The beet is remarkably free fi'om all insect depredations. 
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The Cabbage {Brassica oleracea). 

The cabbage is, both for points near and distant from cities, one of 
the most important vegetables for the track farmer. 

Of the many varieties of the cabbage family he has to do only with 
a few of the white and heading sorts, with tlie canliflower, and with 
kale, but the cultivation of the hitter is conQned to Norfolk. 

A variety of cabbage to be suited for cultivation at the South for ship- 
ment should be sure to head; to produce medium to large heads they 
should be so haid and compact as not to shrink much, and should be 
])opular in market. Very large heads, are not desirable, not being so 
well suited for retail. 

The Early Summer, Winnigstadt, and Brunswick are leading varie- 
ties. The fJersey Wakefield, but for its liability to burst, although small, 
would head the list. Tait's Extra Early is extensively planted at Nor- 
i'olk. The Flat Dutch is preferred for the local and Western interior 
winter trnde. Euroiiean seed are sometimes more sure to head, while 
American-grown are more hardy. It is of very great importance to 
hiiA'C pure, reliable seed of cabbage and canlitiower. Poor ones are 
higli at any i)rjce. 

Under lavoiable circumstances cabbages will form merchantable 
heads in five months from the seed. If stunted by unfavorable weather, 
cold, or too much rain, by inadequate manuring, poor cultivation, &c., 
and tliis period becomes materially extended, many of the plants will go 
to seed instead of heading. The seed should, therefore, not be sown too 
early ; if under glass, as the safest plan, between the 1st and 15th of 
November; if in the open ground, during October. These are liable to 
be injured by freezes, the plants not being, generally in the South, able 
to survive a temperiituro below 24^. To secure a hardy stocky growth 
the soil of the seed bed should not be recently manured, if not poor 
ground, and the glass never put on unless to protect against anticipated 
freezing weather. The hest soil for the cabbage crop is a moist, sandy 
loam. Any soil well prepared and well manured will, however, x^roduco 
a fair crop, unless too dry and sandy, or it may be affected by the hot 
vsuns in March and Ai)ril during the heading season. Lime is very bene- 
licial to the cabbage family, and the shelly lands along the coast and 
the sea islands are peculiarly well adapted to it. 

Cabbages require frequent stirring of the soil* but it should be shal- 
low, so as not to disturb the roots and to stunt the plant. The Northern 
demand becomes active in March. In preparing the heads for market, 
for the purpose of protecting them fromi bruising each other, a few outer 
leaves should be left and the stems trimmed closely. They should not 
be allowed to become heated by the sun after being cut, but be packed 
as cool and as dry as possible. They carry better in crates. If barrels 
are used they are to be covered with cloth (old grain sacks usually), the 
contents bulging about 0 inches above the top of the barrel. Whatever 
package is used considerable force should be api)lied in order to pack 
lirmly. 

A package should contain from eighteen Brunswick to fifty Winnig- 
stadt, and even a greater number of Wakefields. If of good quality 
otherwise the small heads bring a fair price. 

From 170 to 200 barrels or barrel crates is a good crop, and such a 
one of good stock has averaged in the Northern markets $4 gross per 
barrel. My own crop of 1882 averaged $4.53, principally in the New 
York and Boston markets, but i^rices ruled very high in that year. The 



616 KEPORT OF THE COMMISSIONER OF AGEICULTUKE. 



maximum price for Norfolk cabbage is $3.25 per barrel. Freiglits were 
50 cents per barrel and commissions 7 to 8 per cent. 

The cotton crop promising poorly this season, the planters on the 
South Carolina sea islands have put in an extensive crop of cabbages 
for shipment. The land being finely adapted to this vegetable, if they 
have manured liberally and have not put in the seed too early, large 
yields may be anticipated. Ino family of plants is more subject than 
the brassicae to depredatory insects. 

Those to which it is exposed at the South are*: (1) The European Eape 
Butterfly {Pieris rapce) -, (2) the Southern Cabbage Butterfly (Ptm5|?ro- 
todice); (^) the Pot-herb Butterfly {Pieris oleracea)] (4) the Cabbage 
Plusia {Plusia hrassiccc) ; (5) the Cabbage Plutella (Plutella crucifera- 
rum) ; (G) the Cabbage Botys (Botys repetitalis), reported first to the 
Department entomologist by the writer in 1880 ; (7) the Zebra CMev- 
jyiUsLV (Mamestra picta)', (8) the Cabbage ^ionesb{Pionearimosalis)', (9) 
the Cabbage Plant-louse {Aphis hrassicce)] (10) the Harlequin Bug 
{StracMa histrionica) ; (11) the Wavy-striped Flea-beetle {Haltica strio- 
lata)] (12) the Tarnished Plant-bug {Capsus ohlineaUis)] and (13) the 
False Chinh-bug {Nysixis destructor). 

In common with all other tender plants of the truck farmer it is also 
subject to cut-worms, the larvje of night-flying moths, principally of 
the genus Agrotis. Of those enumerated, numbers 1, 4,5, and 9 are the 
most destructive. Healthy, vigorous growth is the best preventive 
against the latter. The other three may be poisoned by the application 
of Paris green or London purple, while the plants are yet young, but it 
is not safe after they commence to head, although during growth all the 
older leaves are cast off. Other remedies are unavailable in truck farm- 
ing. Cut- worms may be hunted at the roots of injured plants, or under 
leaves placed upon the ground. My favorite plan is to poison them before 
the plants are set out by placing cabbage or turnip leaves on the ground 
dusted or sprinkled with Paris green, poisoned side next to the soil. 
Two or three renewals at the rate of a leaf to 20 square leet will gen- 
erally be effective. 

The Cauliflower {B. oleracea, var. Botryiis). 

If this most delicate and most valuable member of the brassica fam- 
ily would carry" more safely, at locations suitable for its cultivation, it 
would be one of the most important crops of the truck farmer. Although 
so located, I have abaDdoued its culture, notwithstanding I have netted 
as high as $24.75 in New York per barrel for it, and the heads or " curd " 
have sold at a gross average of 37.9 cents each. Sometimes, however, it 
would continue to arrive in such bad order as not to be worth shipping. 
For the past two years its culture has been nearly confined to Florida. 
Coming in so much earlier it is not exposed to heating in transit. 

The best varieties are the Extra Early Dwarf Erfurt, the Snow Ball 
and the very large-growing Algiers. 

It should be marketable in March and April, the seed, therefore, 
should be sown in the latitude of Savannah about December 1, under 
glass, and transplanted about January 10. A little more manure 
should be applied than to the cabbage crop, but in other respects the 
two are to be managed alike. When the curd, however, commences to 
appear, for the purpose of blanching, it should be covered with a large 
leaf of the plant to exclude the sun-light. 

In packing, each card should be covered with a piece of soft, smooth 
paper to avoid bruising, and then laid evenly and snugly in either crate 
or barrel. 
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The Cucumber iC^icimis sativus). 

The cucimibcr is a Yegetablo so universally popular at the Korth, it is , 
so easily grown, carries so safely, and is so productive that, when the 
bulk of the crop can be shipped, it is one of the best paying crops of 
the truck farmer. One of the drawbacks of the industry is that when- 
ever the same vegetable matures at a point further north, it comes into 
market so much fresher and more acceptable to the trade that, whether 
the entire product be liarvested or not, shipments from more distant 
points arc forced out of the market and must cease. This obtains per- 
haps more frequently with the cucumber than with any other. The sea- 
son of 1882 was a most fortunate one in this respect. While from 200 
to 300 crates is a fair crop, one farmer gathered from 1 acre of richly 
manured ground the entire product of 900 crates. 

The usual variety grown is the White Spine or Improved White 
Spine. 

They may be sown in the latitude of Savannah about the 1st to 15th 
of March, and earlier or later south or north, respectively. It may 
go without saying that this applies to the planting of all other crops. 
' The soil best adapted to the cucumber is a moist, warm, light, sandy 
loam, but although large crops may not bo produced, very fine cucum- 
bers may be grown, if highly fertilized, on sandy soil. In fact no good 
crop without liberal manuring can be expected from any land, say, 30 
loads or more per acre. Instead of the more common manner of hill- 
planting, leaving two or three jdants in each, manuring and seeding in 
the drill with the ridges G fecfc apart and single plants 12 to 18 inches 
distant, is to be preferred. Several sowings at weekly intervals are 
advisable to secure a stand in case the first, or even second, should be 
injured by frost. 

Instead of being pulled the cucumbers should be cut from the vine, 
and none of imperfect form, short, round, and contracted at one end, 
nor with the least tendency to turn yellow, nor large and overgrown, 
should be packed for shipment to endanger the market value of the 
package. They should be carefully laid in the crates, and these be well 
filled. The White Spine is white instead of being yellow when ripe. 
To save the seed they should be cut open lengthwise and the seed and 
pulp scraped out into a tub or barrel. The mass should be stirred daily 
for four or five days, when fermentation will have removed the gelatin- 
ous substance which surrounds the seeds. These are frequently washed, 
dried, and stored awaj^ in bags. 

The insects infesting the cucumber at the South are, (1) the Cucum- 
ber Flea-beetle {Haltioa cucu7neris) ; (2) the Striped Cucumber-beetle 
[Dicibrotica vittata) ; (3) the Twelve-spotted Squash-beetle or Striped- 
bug (JDiabrotica 12-punctata) ; (4) the Pickle-worm {Phacellura nitidalis)^ 
and (5) the Grass-worm {Laplirijgma frngiperda). 

Ko. 1 may be driven oil', if troublesome, with fresh soot or lime sprin- 
kled on the plants, but it does not destroy them. No. 2 or 3 may be 
poisoned with Paris green, but it is rarely the truck farmer can resort 
to these measures, nor is the damage done severe enough to warrant 
the trouble. The larvse of Nos. 2 and 3 are sometimes very destructive 
to the seed in the ground, eating the germ. Seeds are often condemned 
when their not coming up should be attributed to this cause. 

THE Egg-Plant or Guinea Squash {Solanum melongcna). 

Although this vegetable often carries badly, shipments are annually 
increasing, particularly from Elorida. It is also becoming more popular 
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at the l!Torth. Notwithstanding it had been in the market from Flondri 
since January, shii)raents of my own sold in New York at $G per barrel, 
containing G5 fruit. In the south of Florida egg-plants and tomatoes 
may be grown at any time of the year. At Clear Water both mature 
in December. The only variety grown for market is the New York Im- 
l»roved Purple. 

Being a tropical plant, requiring 65° to 70^ for germination, it must 
be sown alone, under glass, in hot-beds. Only on the warmest soil will 
cold frames suffice. About the middle of January is a good time to 
sow in hot-bed. The management under glass is the same as with other 
tender plants, except that the egg-plant requires more warmth than 
any others. 

This plant xvill endure drought better than any other culinary veg ! a- 
ble, and the sandiest part of the farm may be allotted to it, it th soil 
has a sufficiency of vegetable matter. In wet soil the fruit, or, more 
properly, berries, will not mature. It may be manured and grown iu 
hills 2fhy 4 feet apart or in the drill. Earth should be slightly drawn 
to the stems during cultivation. 

To cut the tough stems a pair of strong nippers is the best instru- 
ment. They should be allowed nearly to attain full growth, but still bo 
of a dark, glossy purple color before being cut, as small fruit are not 
desired, and ought to weigh from 1 to 3 pounds. They should be care- 
uUy handled, so that the gloss may not l3e injured, each wrapped sepa- 
rately in paper, and closely packed in crates, or double-headed, well- 
ventilated barrels only. 

The writer first reported to the Department the two following insects 
as depredating upon the egg-plant: (1) The False Colorado Potato- 
beetle (Boryphora juncta), and (2) the Tortoise-beetle (Gassida texana). 
The former is sometimes damaging, but being readily seen may be 
picked off. 

Kale, Borecole, or Sprouts {Brassica oleraceaj var. sdbelUca). 

Kale is only grown at Norfolk for the Northern markets. It is the 
hardiest of the brassica family, could be grown Vith safety, but the 
price it commands is no inducement to cultivate it, the earliest ever 
hardly exceeding $2.25 per barrel. * 

The varieties used are the Green Curled Scotch and a local one, the 
Blue Curled, the latter by far the most extensively. Being a member of 
the same family it requires the same treatment as cabbage in every 
respect. 

The latter variety is sown from August 10 to September 15 in drills 
30 inches apart, the plants being ultimately thinned to a stand of from 
4 to 8 inches, requiring 1^} pounds of seed to the acre. The Scotch 
Curled is sown in seed-beds early in August and transplanted at from 8 
to 10 inches in the row. The crop is shipped tightly packed in well- 
ventilated barrels during March. 

The same insects infect kale that damage cabbage at the sar^o 
locality. 

Lettuce {Zactuca sativa). 

Owing to the poor and wilted condition which transportation in- 
volves, this is another vegetable not shipped from the extreme South, 
nor to any great extent from ISTorfolk, it being grown in large quanti- 
lies in hot-beds near Boston for the l^ew York market. 

The varieties used at IS^orfolk are the White Cabbage and the Boston 
Market or Tennis Ball, the former in open field, the latter under glass. 
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The seed is sown of both under glass in September. The stand 
under glass is 5 to 6 inches each way, and in the open field 8 inches in 
the row, with the lines 18 inches apart. 

The crop under glass is marketed during February and March, tlie 
other in April, both in crates exclusively. 

Any well-drained, rich, mellow soil will produce good lettuce. 

It enjoys great freedom from insect depredations. 

The Onion {Allium cepa). 

A few only of the many varieties of the onion are grown for market . 

It had long been erroneously held that the onion could not be grown 
at the South from seed. I was probably the first, in 1860, to prove other- 
wise. 

The aim of the truck farmer should be to get his crop into market 
when it is most bare of the same article from other sections. With this 
vegetable it is dilficult to do so. The first spring crop comes from Ber- 
muda from seed grown in the Canary Islands of the Madeira onion. 
The next, other than from the extreme South, is the Potato onion, grown 
at Norfolk from sets. About June 15 the supply from Bermuda is gen- 
erally nearly exhausted, and the Southern crops should then be sent to 
market. 

The best varieties are the foreign Madeira, the small White Queen, 
and Giant Kocca, H^o seed but of the previous crop should be used. 
The onion, being very hardy, may be sown at any time during the fall, 
but those put in about January 1 will escape the usually inclement 
weather of December, and will come in early enough. 

The best soil is a deep, rich, friable mold, such as is frequently found 
in river bottoms. Such turf meadow land near Chester, K. Y., produces 
from 800 to 1,400 bushels of the common Wetherstield onion. The 
onion crop is one of the most difficult ones to keep clean, and, if possi- 
ble, newly-cleared land, free of grass and weed seed, should be selected, 
but whatever the land may be it should be thoroughly prepared and be 
clear of lumps. Hog manure is geuerally considered the best for this 
crop. If stable manure is used it should not be mixed too much with 
coarse litter to prevent its being plowed under shallow. Fermented 
manure is best on account of not having so many live seed mixed with 
it. The land having been manured broadcast with at least forty loads 
of good manure or its equivalent of fertilizer, it should be plowed in nar- 
row lands of 15 to 20 feet, the water-furrows to act as auxiliary drains. 
After being thoroughly fined the seed are drilled in 15 inches apart, and 
in fair weather will be up in two weeks, when the stirring should com- 
mence at once. Indeed without thorough cultivation and hand-weeding 
there is no chance of success in onion growing at the South, where the 
;ii owth of grass and weeds is so troublesome. At least four hoeings, the 
]nish or Dutch hoe being preferable, will be necessary. 

They should be thinned to 3 or 4 inches in the row, the White Queen 
nob requiring as severe thinning as other varieties, they being the surest 
of any to bulb properly. As transplanted onions take root very readily 
vacant spaces may be supplied, the roots of the young plants being first 
cut back to a length of about 1 inch. 

The crop being wanted for immediate use and not for storing, the on- 
ions are to be pulled as they successively indicate maturity by toppling 
over. After being left on the ground to dry for a couple of days the 
necks are cut off an inch or so from the bulb and the onions carefully 
packed in bushel crates. 
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Onions range from $1 to $2.50 per busliel crate. The croj), however, 
if properly grown and of the large varieties, may reach 800 bushels or 
more. 

The onion produces seed the second year, and, if carefully saved from 
well shaped bulbs, Southern-grown is as good as any. The seed-stalks 
of some of the largo foreign varieties are 5 feet high and need to be sup- 
ported. The seed is ripe enough for gathering when the pods com- 
mence to burst open. The stalks are then carefully cut over a pail or 
open bag to avoid waste of a part of the seed, and when more fully 
ripened thrashed out. At Norfolk onions are not grown for market from 
the seed. Sets of the Potato onion are put out in August and Septem- 
ber and those of the Silver skin and Yellow Danvers in February. 

There is no known remedy against the two insects which infest tbo 
onion. They penetrate the bulb in the ground, and the first indication 
of their presence is the death of the plant. 

The Pea (Pisum sativum). 

In consequence of the number of laborers required to pick the crop 
peas are generally only planted near the cities, bringing in there the 
first proceeds of the season. 

The Early Alpha (wrinkled), the Philadelphia Extra Early, and the 
Daniel O'Rourke are the favorite early varieties, and the Black Eyed 
and White Marrowfat the favorite large late varieties generally planted. 

A plant so hardy as the pea may be grown in Florida at any time in 
winter. It is planted in the latitude of Savannah about November 20, 
following a little later witll the early varieties, but about December 1 
is early enough, and it is best to make the plantings at intervals of a 
few days. Only when the pea is in bloom or pod is it likely to be hurt 
by any degree of cold usual in this latitude. 

For the early varieties especially the soil should be warm and dry, a 
light sandy loam being the best for all. The wrinkled sorts are partic- 
ularly apt not to come up in moist and cold soil. Good stable manure 
applied in the drill at the rate of twenty-five to thirty loads is the best. 
The seed is sown in double drills 10 inches apart on ridges 4J to G feet, 
and in the drills an inch to 1 J inches apart, according to varieties, either 
by hand or a seed drill, which puts in both parallel drills at the same 
time and about inches deep. 

During cultivation of the pea the soil should be hoed up to the stems. 

All but the smallest dwarf varieties bear better when they are 

bushed or stuck," Tvhich is done as soon as they commence to run 
or form clasping tendrils. The cost of sticking -peas near Savannah is 
from $3 to $5 per acre. It is not done near Norfolk. 

The early varieties admit of about five pickings, the later one or two 
more, yielding from 150 to 200 crates per acre, and selling at from $1.50 
to $5.00 per bushel crate. 

aSo pods should be picked while yet flat, and none should bo packed 
wliicli are discolored or rough from overripeness. 

The crates should be thoroughly shaken down and bo overfull when 
nailed up. 

The two weevils, Brucliuspisi and B. granarius, are only injurious to 
the seed. 

The Potato {8olanum tuberosum). 

Of all the crops of the truck farmer the potato is most extensively 
grown, as well near the cities as at distant points. 
A variety to bo suited to the truck £Bu-mer should be prodaotiTe at the 
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South of large, even-sized tubers, growing close together in the hill, with 
few unmarketable small ones ; it should bo early and command the best 
market price. At present the Early Eose is still the favorite, though 
not as pure as formerly, with Beauty of Hebron, Early Sunrise, ana 
13 urban k as second choice. The potato grown in Bermuda is principally 
the Chili Eed. 

It has been found in late years tbat home-grown seed of tke second 
crop, which is planted near the end of July to August 10, produces the 
most satisfactory crops, and truck farmers now generally try to secure 
their own seed, partly at least. The eyes, not being so mature, what- 
ever be the number on the set, only a single one will become developed 
to grow a single stock to each hill. 

In an open, warm, sandy soil the sets maybe planted soon after being 
cat; in a cold moist soil, and to be phuited early, the cut surfaces should 
be allowed to dry by having the sets spread out, or they may be dusted 
with lime or laud plaster. From .'3 to 4 barrels, according to the size of 
the potato and the manner of cutting, will be required to plant an acre. 
Unlike the egg-plant and tomato, members of the same family, it is in- 
tolerant of heat and dryness, and should be planted as early as possible. 
Since at present only early varieties are used in truck farming, Febrn- 
ary 1 is early enough, or they may appear above ground so soon as to 
be liable to injury from frosts. 

A cool moist soil is best adapted to the i)otato. Low black molds 
in river bottoms, if well drained, may yield larger croi^s, but the tubers 
will contain too much gluten instead of the proper proportion of starch, 
the quality will be inferior, and the carrying capacity will become af- 
fected. The lighter the soil the more mealy will be the potato. 

The manner of manuring has already been mentioned. But it is to 
be noted that the potato set should not come into contact with green 
stable-manure, as they will be killed unless the manure be thoroughly 
wet by rain. 

The furrows in which the sets are dropped, cut-side down, preferably, 
but not necessarily, at a distance of 12 inches, are 3 feet apart. If 
originally covered by the plow to the proper depth of C inches, no sub- 
sequent hilling uj) during cultivation is advisable. 

The crop should not be dug until the plants begin to wilt, when the 
skin will not slip off upon the tuber being pressed with the finger. If 
dug too early the potatoes will bruise and turn black in transit; nor 
while digging should they be exposed to the hot sun. If heated they 
wilj surely rot. They should, therefore, be barreled as dug on a brigh t 
day and promptly removed or shaded. The culling should proceed at 
the same time, and no cut or bruised potatoes be permitted among those 
of first quality. They are shipped generally in well- ventilated, double 
headed, round-hooped, flour barrels. At Mobile, however, the first are 
sent to market in bushel crates. 

From GO to 100 barrels is fair crop per acre, «ind it matures near 
Sav annah about the middle of May. 

The price varies from $2 to $6 per barrel. 

The insects infesting the potatoes at the South are, (1) the Potato- 
stalk Borer (Goriyna niiela)'^ (2) the Potato-worm {Sphinx quinquoaa- 
ciilata)', (3) the Potato- stalk Weevil (Baridius trmotaUis) (4) the. Three 
lined Leaf-beetle {Lema trilineata) ; (5) the White Grub {Lachnostcrud 
quercina)) (0) the Clubbed Tortoise beetle (De^oi/aZa clavata)] (7,8, D) 
the three Blister-beetles already named. 

During this past season of 1885 the true Colorado Potato-boot le 
(Jjonjphora 10-lincata) was for the first time reported near Savannaii 
Our crops come in too early, however, for it ever to inflict much injury. 
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The Eadish {Rajphanus sativus). 

The radish is rarely cultivated for the Northern markets south of 
Korfolk in consequence of losing its acceptable crispness by wilting. 

The variety used is principally the Long Scarlet Short Top, sown 
at any time the season admits there from Christmas to the last of Feb- 
ruary. It delights in a light mellow soil, in which the manure should 
be deeply plowed under. The field being plowed in narrow lands and 
well harrowed, the seed are sown broadcast at the rate of 12 pounds to 
the acre and covered with a light harrow. 

The radishes are pulled in March, bunched, and packed tightly in 
barrels, the leaves being cut off half their length. A barrel holds from 
200 to 300 bunches, and sells sometimes as high as $8, but the price 
generally ranges low. In very warm weather a lump of ice maybe 
placed in the middle of the barrel. 

Spinach {Spinacia oleracea). 

Spinach is another vegetable whose cultivation is confined to Korfolk, 
longer transportation wilting and heating it during transit. 

The variety used is the American Improved Curled Savoy. 

The seed is sown from September 10 to October 15 in drills 30 inches 
apart, requiring 10 to 12 pounds to the acre. As with all other plants 
the leaves of which are used it requires very heavy manuring. After 
applying at planting time a liberal amount of stable manure some of 
the farmers add in winter a top dressing of a ton of Peruvian guano. 

Occasionally spinach pays well, having sold as high as $10 per 
barrel, but it costs the best farmers $150 per acre to raise it. When 
the manuring has been very high the rows are made sometimes only 1^ 
inches apart, and the plants are thinned to a stand of from 6 to 8 inches. 
The crop is marketed in March, packed tightly in ventilated barrels. 

The Squash {Gucurbita verrucosa). 

At the stage of maturity in which the squash is picked for Northern 
shipments it bears transportation remarkably well, but it n^ver com- 
mands high prices and frequently a part of the product remains unsold. 

The varieties are the Early White Scallop Bush and the Early 
Summer Crook-neck." The latter is the superior in quality, but the 
former is preferred, as it packs and bears transportation better. It is 
planted in the latitude of Savannah about the last of February to mid- 
dle of March. This crop requires a light warm soil and liberal manur- 
ing. It is usually manured and planted in hills 4 or 5 feet each way. 
As in the case of the cucumber several sowings should be made to in- 
sure a stand of 2 plants to each hill. The cultivation is the same as that 
of the cucumber. 

When ready for market the rind should still be penetrable by the 
finger nail, but not as soft and green as usually picked for local south- 
ern consumption. The White Scallop variety should be glossy white, 
instead of having a greenish cast, and have nearly attained full growth, 
otherwise they would bruise and turn black in transit. 

Squashes may be shipped in double-headed barrels or in crates, but 
must be carefully packed in either. 

The insects infesting the squash-plant at the South are, besides the 
Striped-bug already named, (1) the Twelve- spotted Squash-beetle {Dia- 
brotica 12-punctata) ; (2) the Squash-bug {Anasa tristis) ; (3) the 
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Squash Yine-borer (^geria cucurhitce) : (4) the Melon-worm {Fhacel 
lura liyalinitaUs), and (5) the Squash Lady-bird {Goccinella borealis). 

The greater injury is done by the two diabroticaj, injuring the seed in 
the ground, and by the Squash Lady-bird. The latter is readily dis- 
covered and may be picked off and killed. 

TnE Tomato {Lycopersicmi escxuentum). 

Until tomatoes became so extensively grown in Florida, coming into 
market so early in the season, this was perhaps the most profitable 
crop grown. When properly produced, carefully and judiciously 
liandled, it is sure to carry safely during a fair season. The farm gar- 
deners on Long Islandrarely get more than from 25 cents to $ L per busliel 
basket. Formerly Savannah -grown frequently sold for $8 and $10 in 
Baltimore and Boston. Of recent years $4 is the highest price obtained. 
The yield is from 100 to 200 crates per acre. The season of picking be- 
ing of longer duration at the North and the stand closer, the yield is 400 
bushels. 

A good market variety should be of bright red color, round and 
smooth, with few seeds, must be firm, and ripen evenly. The Acme 
and the Mayflower are at present the favorite varieties. A very large 
variety, like the Trophy, is not wanted. 

With the exception of the egg-plant this vegetable resists drought 
better than any other. A light sandy soil produces finer, firmer, better 
carrying fruit than a heavy one. If the soil be wet or badly drained, 
the ijlants are apt to die before maturing fruit. Indeed, when manured 
on high ground with fresh muck the fruit is liable to rot. It is a plant 
which does not require heavy manuring. If well decayed, a shovelful 
of manure to the hill on fair soil will suffice. 

Slow growth being desirable in order that stocky plants may be pro- 
duced, the seed should be sown under glass on unmauured soil as eatly 
as Christmas, If later, the soil may be enriched a little so that iilants 
of good size be obtained. The management of plants under glass has 
already been alluded to. No crowding should be permitted. Plants 
thinned out may be ^'picked out" or ''spotted" into cold frames, or 
slightly- warmed hotbeds, 4 or 5 inches apart, where they will have 
room for stocky growth. If every other row of seedlings, the rows hav- 
ing been 3 or 4 inches apart, are pulled, there will be space left for the 
remaining to fill out and for hilling thorn up to encourage the growth 
of roots from the covered stem, facilitatiug growth when ultimately put 
out. 

Having grown plants of proper sizes and endurance or hardiness, 
they should be transferred to the open ground as soon as the season 
may permit (in the latter part of March, at Savannah). A strong 
&tocky plant will better endure cold and be invulnerable to injury by 
cut worms. 

On light sandy land the distance apart may be 3^ by 4J or 5 feet, 
while on a rich sandy loam, well manured, 3J by 7 or even more may be 
necessary. In cultivating this crop it is well to earth up to the stem 
to encourage the issuing of new roots. 

The distance from market or the delay of transportation will deter- 
mine the degree of ripeness at which the fruit should be picked in order 
that it may be fully ripe and of proper color upon arrival in market. 
At Savannah it should just be commencing to show a yellow cast, and 
ful-ther south as soon as it has attained full growth and has about 
nearly reached that stage of ripeness. Frequently the picking is done 
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in Florida too early, the shipments arriving at the Korth still perfectly 
green and hard. Tomatoes require more careful assorting than any 
other vegetable — all inferior, bruised^ leaky, or worm-eaten ones should 
be strictly excluded. The trade demands of late years that tomatoes be 
enc-h wrapped in paper. It protects the remainder of the fruit from 
leaky or decaying ones. The paper should be soft and strong. Pieces 
about 7 inches square will answer for medium-sized fruit. The x)a])er~ 
iiig involves more careful packing, and, if properly done, there will b(^ 
no shifting of the contents of the crates. For packing tomatoes bushel 
crates arc generally used, except at Mobile, where they are shipx>ed in 
one-third bushel crates and peck baskets. 

For seed the earliest, well-matured, and best-formed fruit should be 
selected. When thoroughly ripe they are cut in two and the seed and 
inner puli) scra[)ed into a pail or barrel and allowed to ferment for sev- 
eral days with Irequent stirring. The seed may then be washed iiom 
the pulp, dried in sun and air, and preserved in bags. In some seasons 
the largo green worm of Sphinx Carolina and Sphinx qitinqitemaculata 
do considerable injury, when they must be hunted and killed, but the 
most injurious insect is the Cotton-boll Worm or the Corn-seed Worm, 
Ilcliothis armigcra. They rarely touch the leaves, but penetrate the 
young fruit, one specimen otten boring into and destroying several. 

The Watermelon {CitruUus vulgaris). 

Melon culture has of recent years been so extensively pursued along 
the lines of railways in Georgia (mainly), the product has been so enor- 
njous, compared with former yields, the stock largely, if not chiefly, of 
such inferior quality, and the market prices so much below a figure 
satisfactory to the regular truck farmer, that the latter has aban- 
doned it. The planters now enjoy a monopoly of this crop, and if 
they were more careful to shij) only fruit of good quality the return 
would be more satisfactory and the whole industry more prosperous. 
No melon of poor quality, faulty shape, or weighing less than 15 i^ounds 
sliould be shipped. The crop has necessarily to be carried in bulk, is 
subject, therefore, to more or less injury by handling during transit, and 
every melon should be sound at the time of shipment. Melons should 
not 1)0 planted at distances of miles from the railroads, involving delays 
in the delivery at tbe stations and damage in transporting by wagon 
over rough country roads. 

The A'ariety until very recently planted universally, in consequence 
of its thick rind and good carrying capacity together with large size, 
was the Eattlesnake. These turned out so poorly last year in size, 
quality, and endurance, owing to the unfavorably wet season, while the 
newly introduced Kolb Gem proved better in all these respects, that, at 
least in the Eastern markets, the latter has displaced the former in popu- 
lar favor. 

Jjoston and New York are the best Eastern markets, but though the 
steamers of these lines are capable of carrying large numbers (the New 
York steamer having taken 70,000 at a trip), the bulk of the crop has to 
be distributed to the various Western markets by rail, about 1,146,000 
having x)assed over the Western and Atlantic Eailroad alone the past 
season. The Ocean Steamship Company carried 457,687 to New York 
and Philadelphia; the Boston Line 295,847. 

While a yield of 1,000 melons to the acre is not extraordinary, half 
the number may be considered a fair crop of good shipping melons, such 
ouly as should bo marketed. 
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The soil best adapted to the watermelon is light warm sand or Tery 
saody loam, and, if newly cleared or haviug not been planted for three 
years, so much the better. Whatever tends to compact the soil, 
whether rainy weather or a deficiency of vegetable matter, is detri- 
mental to the crop. 

Melons are usually planted in hills, a couple of plants to each. The 
land is laid off 10 or 12 feet apart each way, an opening made with the 
hoe at each crossing, the manure incorporated with the soil, and a flat 
hill a few inches above the general surface made over it for the recep- 
tion of the seed. Inistead of these distances I prefer 6 by 12 feet, leav- 
ing a single plant in each, manuring, if possible, in the drill. 

Fresh stable manure is objectionable. One or two shovelfuls of de- 
cayed stable manure, cow or hog manure, and a couple of handfuls of cot- 
ton-seed meal, or other fertilizer is generally applied. In the latitude of 
Lowndes County, Georgia, March 1 is early enough for the first plant- 
ing, but several plantings should be made to secure a stand, even before 
the first appear above ground. Nothing is gained by putting in this 
crop too early. If the soil be cold the seed will either rot or not come 
up, or if it does, and if the plants are exposed to cold nights, they will 
become stunted, never to recover vigor enough to i)roduce fair yields of 
first quality melons. 

The soil between the rows should be kept stirred by the cultivator 
and, as the length of the vine increases, farrows should be thrown to the 
ridges, leaving, eventually, the plant on the middle of wide beds, with 
intervening water- farrows. The vines should never be handled. Wa- 
termelons come into market from Florida of rather poor quality about 
the latter part of May, from Southern Georgia about June 15, and 
the sea islands near Savannah about July 1. 

An experienced i^icker can recognize at a glance, from its general 
light and bright appearance, without touching it, whether a melon has 
reached the proper stage of ripeness to be cut off the vine for shipment. 
It has reached this stage when the interior first commences to turn red. 
If fally ripe it will neither bear transportation nor otherwise be in 
proper state on arrival in market. The less experienced picker must 
resort to other signs of approaching ripeness, and those appearing on 
the surface in contact with the soil are the most reliable. If the rind 
here has hardened so as to be with a little difficulty penetrable by the 
finger-nail, or when the pores are perceptible to tlio touch by a slight 
roughness of the surface, or when the pores can be distinctly seen, the 
melon maybe picked for shipment. The shriveling of the curl" or 
little tendril on the vine nearest to the fruit is a usual but not certain 
sign of ripeness. A ripe melon sounds hollow on percussion with the 
knuckle, but a large unripe one will emit the same resonance in the hot 
midday sun. If the belly" (surface on which it has lain) is yellow or 
rough or blistered, it is too ripe for shipment. It were better fed to 
hogs than be shipped at an expense for freight. Pressure upon the 
fruit to hear the rupture of the flesh withiu is mere folly for any pur- 
pose. If intended for shipment the fruit should never bo ripe enough 
to emit the sound, and if for immediate sale it is damaged in value by 
the pressure and rupture. 

The melon plant and the fruit is subject to injury from the larv® of 
Fhg>cellura hyalinitaliSy an insect similar to the Pickle- worm ; but, if it 
has two broods at the South the early one must be very small in num- 
ber, as I have never known the early crop to be depredated upon, while 
the insect is more common later in the season. 
40 AG— '85 
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The Stra^yberry (Fragaria). 



There are three principal points of strawberry culture at the Soutk 
for the Northern markets, lJ>rorl'olk, Charleston, and Thomasville, Ga., 
but many are also grown scatteringly in Florida, the first few arriv- 
ing from there bringing sometimes as high as $5 per quart in New 
York. 

Some of the most popular varieties at the North are not suitable as 
market sorts at the South, not being adapted to the climate ; but besides 
its adaptability to the South, a variety should be productive, be of fair 
size and appearance, and, particularly, be sufficiently firm to endure the 
delay and rough handling of transportation without injury, so that it 
may arrive in market in good condition. 

The old Wilson's Albany or Wilson, and the Neunau or Charleston 
are the most reliable and extensively grown. 

during mild seasons, with long intervals between frosts, fruit may 
mature at any time during the winter at the South in the open ground. 
I have had a fair yield for a few days at Christmas. 

The first shipments may be expected from Florida about February 1, 
from Charleston late in March, bringing from 75 cents to $1, but the 
price soon drops as the quantity increases to from 30 cents to 50 cents 
per quart and lower still. The first from North Carolina bring about 
the same price as the Charleston berries. The immense quantities from 
Norfolk, commencing about May 10, bring the price down to 35 cents 
and 25 cents, and frequently stiU lower. 

The best market for strawberries is New York. Fancy prices are not 
often paid in Baltimore. While in the cooler and better adapted cli- 
mate of the North crops as high as 11,000 to 14,000 quarts have been 
creditably reported, it is doubtful whether, under the most favorable 
conditions of a moist loamy soil, careful preparation, proper cultivation, 
&;c., more than 6,000^ quarts could be produced at the South. Three 
thousand quarts may be considered a good yield in a fair season. 

Moisture being indispensable to successful strawberry culture a soil 
should be selected most capable of supplying that requirement, and in- 
deed a deep, rich loam, made friable with an abundance of decaying 
vegetable matter is best adajjted to this crop. A great drawback to 
strawberry growing at the South is summer killing of the plants, and 
this is most likely in a lighter, hotter soil. If stable manure is to be 
used it should be well rotted. This plant will not stand as heavy man- 
uring as at the North without going to vine at the expense of fruit, and 
30 loads per acre will answer on good soil. Good land having yielded 
a crop of cabbages, well manured, would require no better preparation 
than a crop of pea-vines sown May 1, plowed under August 1, and 
planted in strawberries September 1. 

The land having been deeply plowed in narrow lands 30 to 40 feet, 
the best method of planting strawberries on a large scale is in single 
rows 2^ to 3 feet apart, the plants to stand 18 inches in the rows. This 
will admit of the use of a cultivator between the lines. Many farmers 
neglect their strawberry plants after the first crop, and have to renew 
the planting every season. In working the crop after the strawberries 
have been gathered such plants as have taken root in the lines may be 
left, but all others should be removed. The better plan is only to k^ep 
the old plants to bear the second crop. T 



The plants should be put out as early as possible, if a large produc- 
tion is to be expected. September is the safest month, although, if the 
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weather is favorable and good strong plants are available, it m % ^® 
done in August. / 

Clean culture, from the time of setting the plants to that of gr^thering 
the second crop, is of paramount importance. If the grow 
determined to accomplish this he had better not attempt a ^-^trawberry 
crop in our weed and grass growing country. 

After the last working and before the plants bloom they '.^^^ i^i- 
tervening space should be mulched, both to keep the frv^it clean and 
that the crop may derive the other advantages of the aoy^^^^S* ^^^^ 
straw is that usually applied at the South. 

Strawberries as far south as Charleston should not be ft^^^y "P^ y^hen 
picked for market, and should at all times be handled care*^'^*^^ avoid 
bruising. It is best to have the berries picked directly i^*^ quart 
baskets in which they are shipped, provided the pickers ^® relied 
upon, for the least handling the better. These baskets 4^^^ packed in 
separate tiers in well- ventilated crates holding 32 bask<®*®; these 
shipped as far south as Charleston in refrigerators. 

The common field crickets are more destructive to the A*^^ 
other insect, but those specially infesting the strawben:f V^^t at the 
South are, (1) the Strawberry hesbf-roUer (Anchyhperafi'^S^^^^)j (2) 
the Strawberry-worm {Envphytus maculatus); the Stra^"®"7 Crown- 
borer (Analeis fragarice) ; (4) the Strawberry Leaf-beetf® {Oolaspig fla- 
vida)\ and (5) the FleaJike Negro-bug ((7mwrf(majpttJ/^^^**)- 
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of lard, how to detect, 99. 
Cucumber, 617. 

Cunningham, S. P., report of a trip through Texas, 546 to 548. 
Customs, imports, foreign, 429. 
Cyclone nozzle, 303. 
Cystopua candidus^ 85. 
CytolkchuB aarcoptoides, 93. 

D. 

DactylotcBnium cegypticumy 75. 
Dairy Statistics, International, 427. 
Dark-sided cut-worm, 209, 270, 275. 
Defecation with acid albumen, 136. 
Departmental reports, 29. 

Destructive locusts in 1885, 209,228,229,232,289,303,308. 

Detection of adulteration in honey, 115. 

Devastating locust, 291 to 295. 

DiploaiSj the pear, 209,283,287,318. 

Viptera, parasitic on locusts, 299, 310. 

Diseases of animals, 7. 

Distribution of seed, 47, 48. 

Division of Chemistry, 9. 

Entomology, 207,212,213. 

Statistics, work of, 14, 
Drosophila bred from pears, 284. 

E. 

Economic entomology, exhibit of, at Now Orleans, 210 to 2iSL 
Edible pore mushroom, 105. 
Egg plant, 617. 
FAeuaine indica, 75. 

ocgypiiaca, 75. 
Entomological Division, work of, 12. 

publications in 1885, 30. 

Ergotism, 88. 
Erioconia cuspidataj 75. 
Eriodictyon glutinoaumy 71. 
Erythroxylon coca, 63. 
J?i*pfeorfeui, 71,72. 

corollata, 71, 72. 

ipedicuanha, 72. 
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Europe, cereal supply of, 402 to 404. 
Evergreen Cleora, 327, 328. 

Examination of butter and its subsitutes, 95 to 97, 

Pasteur's vaccine for rouget, 479. 
Experiment stations, 6. 
Experiments in Alaska, 20. 

the manufacture of sugar, 10. 
Exports and imports, agricultural, 377 to 380. 

P. 

Fairy ring cbampignon, 103. 
Farm animals, numbers, 417. 

prices, 422. 

tables of number on farms, 367 to 369. 

value, 419. 
crops, average composition of, 158. 
prices, 415. 

Fences, cost of, 188. ^ 
Fertility, on what it depends, 168. 
Fibers, profitable production of, 5. 
Filature, establishment of,fil6, 217. 

Fitch, Dr. Asa, natural history of Whito-pine weevil, 322. 

Flaccidity, a disease of silk worms, 221, 222. 

Flax, area and product of the year, 417. 

Food adulteration, 11. 

Foreign medicinal plants, 64. 

Forest fires, from locomotives, 203. 

tree insects, report on, by Dr. A. S. Packard, 319 to 332. 
plantation in Kansas, 203. 
Forests, distribution of, in the United States, 187, 188. 
effect of, on climate, 196. 
increase or decrease of, 190. 
influence of, on streams, &c., 192. 
present area of, in the States and Territories, 186. 
Forestry Congress, the American, 199. 

Southern, 199. 
Division, progress of, during the year, 204 to 206. 
investigations during the present year, 186. 
new volume of reports on, 184. 
publication in 1885, 30. 
report of Chief of, 183. 
work in Division of, 21. 
Fowls, gape disease of, 550. 

experiments with, by Dr. WaiiKES; 551 to 553. 
Fruits, &c., profitable production of, 5. 
Fumigating with sulphnr for locusts, 300. 
Fungi, 94. 

Fungous diseases of plants, 76 to 85. 

G. 

Garden and Grounds, work in Division of, 16. 

web-worm, 209, 265 to 270. 
General notes on butter, fats, &;c., 100. 
Genitalia in Diptera, classificatory value of, 287. 
Geometrid larvae, protective resemblance in, 320. 
Gillenia atipulaceaf 69. 

trCfoliataj 68. 
Glucose, commercial, 114. 

estimation of water in, 116. 
Glycyrrliiza glahra, 65. 
Gooseberry blight, 81. 

Government encouragement of wheat culture in India, 580. 
Grain sphenophorus, 315, 316. 
Graitt, M. K., on poisoning garden web-worm, 269. 
Grape-vine mildew, 84. 

Grape-vines, true cause of failure in growing, 35, 36, 37. 
Gras^eriej a disease of silk worms, 221. 
Grasses, notes on, 74. 
Grindelia rohuataf 70. 

Ground available for field work too limited, 33. 
Gum plant, charaoter and uses of, 70, 71. 
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H. 

RamamelacecBy 69, 70. 
HamameliSy 69. 

virginica, 69. 
ffarpalua feeding on garden wob-"vrorm, 209. 
Hauser, Rev. I. L., report by, on wheat culture in India, 569, 
Hay, comparative production and value of, 352. 
Hedgehog, or spine-mushroom, 103. 
Hickory JCccopsis, 330, 331. 
Honey, adulteration of, how detected, 115. 

and its adulterations, 109, 

data of work on, 117. 
' description of samples, 110. 

estimation of water in, 116. 

outline of method in examining, 117. 
Honey-dew, 85, 86. 

Honeys, analytical table of adulterated, 111. 

remarks on tables, 112, 113. 
Hot-beds and cold frames, 600. 
Hybridization of seeds, 48. 
HydrophyllaceoB, 71, 

L 

Hex cassine, 67. 
dahoon, 67. 
Paraguay ensis, 67. 
Implements, agricultural, 384. 
Imported Elm-leaf beetle. Bulletin No. C on, 213. 
Intua, wheat culture in, 569. 

area and population of, 581. 
Indian millet, character and uses of, 75. 

physio, character and uses of, 68, 69. 
turnip, character and uses of, 74. 
Insecticide machinery and contrivances for destroying insects, collection of, 33. 

substances, collection of, 33. 
Insects affecting fall wheat, 311. 

forest trees, 319. 
and birds, interrelations of, 210. 
injurious to agriculture, collection of, 33. 
International Statistical Institute, organization of, 346. 
Introduced insect pests, preventing spread of, 209. 
Inverted cane sugar in honey, 115. « 
Investigation of cereals, 10. 
Ipecac, American, character and uses of, 72. 

wild, character and uses of, 71, 72. 
Irrigation in India, 580. 
Isoaoma, 311. 

J. 

Jefferaonia Diphylla, 66, 67. 

Johnson grass, poisonous, reports upon, in Montana, 74, 75. 

K. 

Kale, .Borecole or Sprouts, 618. 

Kerosene emulsion for Dark-sided cut-worm, 272. 

Locusts, 300. 
effect of, on Periodical Cicada, 244, 
KoEBELE, Albert, report on locusts at and about Folsom, Cal., 303. 
KumySj 118. 

method of analysis, 119. 
table of analyses, 120, 121, 122. 

L. 

Ladies' Silk Culture Society of California, 219. 
Leaf brownness of the pear, 82. 
Leather-beetle, 209, 258 to 264. 
Lepidopterous larvaB, mode of feeding in, 320. 
Lesser locust, 233, 303, 306. 
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Lettuce mold, 84. 

Licorice, culture of, 65. 

Liquidambar siyradflua, 70. 

Liver fungus mushroom, 107. 

Live stock in foreign countries, 424 to 426. 

Lizard feeding upon locusts, 298. 

Local agricultural socieiies, 6. 

Locust, Ash-colored, 291, 292, 293. 

California Migrating, 209, 229, 291, 308. 

Devastating, 209, 229, 291, 308. 

Differential, 233, 293, 295. 

Lesser, 233, 303, 306. 

Red-legged, 233, 303. 

Rocky Mountain, 228, 303, 306. 

Yellow, 296. 
Locust injury in 1885, 209, 228, 289, 303, 308. 

Locusts in California, 209, 229, 232, 289, 292, 297, 299, 300, 302, 308 to 311. 
the Eastern States, 232. 
Northwest, 303 to 307. 

M. 

Maillot, Professor, on examination of silk- worm cocoons foT^6brine, 224. . 

Maize, production of, 6. 

Maple sugar industry, 185. 

Marsh-mallow root, culture and uses of, 66. 

McLain, N. W., report on experiments in apiculture, 333. 

Medicinal plants, introduction and cultivation of, 19. 

of foreign, 63, 64. 

native, 66. 

Melanoplus, 230, 231, 232, 233, 303, 304, 306, 307. 
Method of analysis of kumys, 119. 

outline of, in examining honey, 117. 
MicroJepidopterous larvae, mode of feeding in, 320. 
Microscopical Division, exhibit of drawings, 34. 

work of, 27. 
MiK, Dr. Jos., on Cecidomyia nigral 287, 
Mildew of clover, 84. 

white, 81. 
Mildews and blights, 35. 
Miscellaneous insects, chapter on, 228. 

publications in 1885, 30, 31. 
Mite on locusts, 299. • 
Montana Reservation, 204. 
Morihiera mespili, 82. 
Mulberry trees, distribution of, 214. 
Muscardine, a disease of silk -worms, 221. 
Mushrooms, 102 to 107. 

N. 

Native medicinal plants, 66. 

New Orleans Exposition, exhibit of economic entomology at, 212. 
Nitrogen and carbon in various soils, tables of, 167, 168. 

sources of for crops, 166. 
Nixon, Jacob, on remedy for garden web-worm, 270. 

Non-migratory locusts, 232. 
Notes on grasses, 74. 

Notodontian larvae, protective resemblance in, 320. 
Nozzles, 303. 

O. 

Oats, area and crop of 1885, 411. 

chemical examination of, 144, 147. 

comparative production, area, and value of, 349. 
Oemler, Dr. A., report on truck farming, 583, 
Oidiumy 81. 

leucoconiumy 81. 
tuclceri, 81. 
Oleomargarine, chemicartests of, 99. 
Onion, 619. 
Onion fly, 274. 
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Opium, cultivation of, 64. 
Orange-milk mushroom, 102. 
Ornithology, economic, 210. 

promotion of economic, 13. 
Ottawa experiments, report of the, 123 to 138, 
tables of diffusion at, 126, 130, 131. 



P. 



Packard, Dr. A. S., report on forest-tree insects, 319. 

Fanicum sanguinale, 75. 
Papaver soinniferunij 64. 
Parasites in domestic fowls, 92. 

Pasteur, L., on detecting presence of flaccidity in chrysalides of silk- worm, 222, 
Pasteur's Taccine for rouget, an examination of, 479. 
Pea, 620. 

Peach-leaf blister and yellows, 37 to 42. 
Pear Diploais, 283. 

tree blight, causes and remedies, 42 to 45. 
scab, 81. 

Pears cracking, causes and remedies, 42 to 45. 
P^hrinCy a disease of silk- worms, 215, 221 to 225. 
Pedigree stock, value of, 424. 
Periodical Cicada, 210, 213, 233 to 256. 
PerisporiacecB, 80. 
Peronoapbra, 77, 84. 

effusaj 85. 

gangliformiSy 84, 

infestans, 83. 

nivea, 84. 

parasitieay 84. 

schleideniana, 84. 

sparsdf 84. 

irifoliorumf 84. 

viticola, 78, 84. 
PeronosporecBf 83, 84, 85. 
Peruvian bark, description of, 65, 
Phleum pratenact 87. 
Phoma, 80. 
Phylloxera, 279. 

galls inhabited by Anthonomus, 278. 
Phytopthora infestans, 83. 
Pine Amorbiay 327, 329, 
Piperacece, 73. 
Plant-lice, 85. 

Plants, cross and self fertilization of, 51. 

fungous diseases of, 76 to 85. t 
nnder glass, 33. 
Platygaater, parasytio on pear midge larvae, 285. 
Fleuro-pueumonia, action taken in regard to, 431 
in Delaware, 470. 
Illinois, 468. 
Kansas, 467. 
Kentucky, 431. 
Maryland, 472. 
New Jersey, 472. 
Ohio, 468. 
Pennsylvania, 472. 
Virginia and West Virginia, 469. 
inoculation for, by State authorities and others, 476. 
investigations in reference to, in Tennessee, 438. 

Texas, 439. 
letter of Governor Knott in relation to, 432. 
notion in regard to, in Missouri, 463. 

opinion of the Attoruey-General on the law for extirpating, 461, 
outbreak of, in Missouri, 452. 
progress of, in Missouri, 458. 

recent developments in regard to, in Kentucky, 444. 
teport of the State board of Missouri in reference to. 464. 
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Pleuro pneumonia, rules and regulations for the co-operation with States for the sup- 
pression of, 449. 
summary in regard to, 473. 
Poisoned bait as a remedy for locusts, 232, 300, 309. 
Pollen of seed, 49, 50. 
Pomological exhibit at Now Orleans, 36. 
POPENOE, Prof. E. A., account of Eurycreon rantalis, 268. 
Potato rot, 45, 46, 83. 

causes and remedies, 45, 46. 
Potatoes, comparative production, area and value of, 351, 352, 
crop of the world, 376. 
1885, 412. 

Priononyx atrata, 298 to 311. 

Production of new varieties of wheat, 52. 

by Professor Blount, 53. 
Protective resemblance and coloration in Lepidopterous larvsB, 320. 
Publications by the Department in 1885, 29 to 31. 
Pufi-ball mushroom, 106. 
Purple willow Gracilaria, 332, 333. 
Pyre thrum, effect of, on locusts, 291. 

Periodical Cicada, 243. 

Q. 

Quack grass, 88. 

Quarantine of United States neat cattle, 565. 

stations, Coopersburg and Chester, Pa., 566. 

Garfield, N. J., near New York, 565, 
Patapsco, near Baltimore, Md., 566. 
San Francisco, Cal., 566. 
Waltham and Littleton, Mass., 565. 
table showing number of cattle at, 566. 

E. 

Radish, 622. 

Railroads, gross and net earnings of, 401, 402. 
Rainfall and temperature, 405, 

of the wheat area in India, 570. 
Hamularia tulasnei, 82. 
Red gum, character and uses of, 70, 

legged locust, 233, 303. 
Report of the Botanist, 63. 

Bureau of Animal Industry, 431. 
Chemist, 109. 

Chief of Seed Division, 47. 
Commissioner, 5. 
Entomological Division, 207. 
Forestry Division, 185, 
Microscopist, 89. 
Ottawa experiments, 123. 
Statistician, 345. 

Superintendent of Garden and GronndSi 33. 

on agriculture, 333. 

Dark-sided cut -worm, 273, 274. 
forest-tree insects, 319. 
insects affecting fall wheat, 311. 
Locusts in California, 289, 308. 

the Northwest, 303. 
Strawberry weevil, 277. 
Truck farming, by Dr. Obmusr, 583. 
Ehamnm calif ornicuSf 68. 

catJiarticus, 68. 
purshianas, 67. 
Rheumatism root, character and uses of, 66^ 67* 
Rheum officinale^ 65. 
Rhubarb, culture of, 65. 
Bhv8 lohaiaj 71. 

Rocky Mountain Loonst, 209, 228, 229, 294, 303, 306, aST. 
Bcestelia, 79, 80 
Rooero^ 84. 
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Rot of the potato, causes and remedies, 45, 46, 83. 

lionget, investigation of, 516. 

Kules and regulations for co-operation mth States for the suppression of plenro-pneu- 

raonia, 449. 
Kye, cliemical examination of, 149, 150. 

comparative production, area, and value of, 349. 

8. 

Saint Augustine c^rass, 75. 

San Joaquin Valley, California, locusts in, 289. 

Jos6 nozzle, 303, 
Say's description oi Anihonomus musculua and A, signatus, 280. 
Schmidberger's account of Ceddomyxa nigra, 286. 
Seed changing, 58. 

crossing or hybridization, 48. 
Division, Report of Chief of, 47. 

work in, 25. 
improvement of, 48. 

by selection and cultivation, 54, 55. 
nomenclature of, 59. 
pollen, 49. 

saving, 50. 

substances aiiecting the germination of, 58. 
Seeds, amount appropriated for the purchase and distribution of, 47. 
complaints as to distribution of, 48. 
differences in, of the same plant, 54. 
distributed annually, 47. 
germination of, 57. 

interchange of, with foreign countries, 48. 

methods of distribution o^ 60. 

object of distribution, 47. 

proper method of distributing, 47. 

tabular statement of distribution of, in 1884-*85, 61. 

vitality of, 56. 
Self-fertilization of plants, 51. 
SerrelPs automatic silk-reel, 208, 209, 218. 
Setaria glauciay 88. 

Silk culture, exhibit of at Exposition, 34. 

in the United States, 207 to 209, 214 to 219, 221, 223, 227. 

work in Division of, 13. 
Skunk cabbage, character of, 74. 
Smith, J. B., report on Dark-sided cut- worm, 273. 

( Strawberry weevil, 277. 

Smut of timothy, 87. 

Indian corn, 88. 
Societies, local agriculture, 6. 
Soil, acquired or temporary fertility of, 160. 

analysis, objects, and interpretation of, 170. 

of, in India, 569. 
analyses, 151. 

apparatus used for mechanical analysis of, 161. 

barrenness of, 158. 

care necessary in obtaining sample of, 162. 
chemical properties of, 161. 
composifcion of the, 152. 
* denudation of, 153. 

difference between, and subsoil, 152. 
effect of sand in, 161. 

fertility of, depends on climatic conditions, 157. 

formation of, 153. 

how tilled in India, 571. 

improvement of, 160. 

mechanical analysis of, 160. 

objection to mechanical analysis of, 161. 

on derivation and formation of, 151. 

power of retaining moisture in, 157. 

quantity of, swept away, 154. 

temperature of, 157. 

weight of, per acre, 168. 
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Soils, absorbent and retentive powers of, 155. 
absorption of ammoniacal salts by, 156. 
analysis of, 9. 

air dried, tables of, 174 to 176, 
questions answered by, 169. 
chemical composition of, 162 to 166. 
formed by the different geological formations, 153, 
from Alexandria, La., 181. 

^ BerricA County, Michigan, 177. 
Boone County, Indiana, 178. 
Oswego, N. Y., 179. 
Rapides Parish, Louisiana, 180. 
Walla Walla, Wash., 177. 
general classification of, 152. 

conclusions in regard to, 156. 
^ fertility of, 154. 
geological character and distribution of, 171, 172 173 

classification of, 152. ' 
history of, analyzed, 173. 

importance of a proper mechanical condition, 155. 

permanent fertility of, 159. 

physical properties of, 154. 

prairie, from Dakota, 177. 

Table of Rothamsted analysis, 167. 

showing the specific gravity of, 169. 
Tables of nitrogen and carbon in various, 168. 
variations in the texture of, 155. 
Soluble matter and water in canes, 135. 
Sorghum halapense, 74. 
Sorghum juices, analysis of, 133, 134. 
seed, improvement of, 65. 
sugar exhibited at New Orleans, 34. 

experiments with at Ottawa, 123 to 126. 
tablesof diffusion of. 126, 130. 
Southern Forestry Congress, l99. 
Sparrow, California, feeding on locusts, 298. 
English, V8, Cicada, 238. 



Spinach, 622. 

Spruce -bud caterpillar, 321. 



worm, 325, 326. 
Plume-moth, 326. 
Therina, 328. 
Squash, 622. 

State experiment stations, 7. 

Statistical Division, diagrams exhibited, 34. 

publications in 1885, 29. 
Statistician, report of, 345. 
Statistics, work in Division of, 14. 
Stenotaphrum americanum, 75, 
Strawberry, 626. 

Crown-miner, 278, 
Root-worm, 278. 
Weevil, 209, 276 to 281. 
Sucrose (cane-sugar), 115. 

detection of in honey, 115. 
Sugar, experiments in the manufacture of, 10. 

industry, development of, 5. 
Sweet-gum, character and uses of, 70. 
Swine breeding in America, 370 to 372. 
plague, bacterium of, 504. 

conclusion of investigations concerning the cause of, 486L 

report on, 521. 
disease as observed in swine, 513. 
general r^sum^ of investigations concerning, 509. 
investigations in, 476. 
other investigations of, 516. 
results of latest investigations in, 511. 
Sijmplocarpus fceiidua, 74. 

SifrphidtB, monograph on, by Dr. S. W. Williston, 213. 
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T. 

Tables Nob. 1, 2, 3, 4, 5 of analyses of various honeys, 111. 
of diffusion experiments at Ottawa, 126, 130. 
remarks on, 112. 
Tachina flies attacking locusts, 310. 

parasitic on Eurycreon rantalis^ 269. 
Tarnished plant-bug, 317. 
Temperature and rainfall, 405. 

table of, 406. 
of wheat area in India, 570. 
Teras viburnanay 332. 
Tests of butter and other fats, 94, 95. 
Textile fibers, structure and examination of. 89, 90, 91. 
Timber and lands, suspension of sale of, 204. 

thieves on public lands, 204. 
Timothy, smut of, 87. 

Tobacco, comparative production, area, and value of. 352. 353. 

Tomato, 623. 

TortriXy 321, 325, 326, 329. 

Transportation rates, 394 to 401. 

Tree planting by railroad companies, 200 to 202. 

extent and success of, 196 to 198. 
seed, distribution of, 198. 
Trees on the Western plains, 184. 
TrimerotropiSj 296, 297, 307. 
Triticum rejpenSj 88. 

Trough used for catching locusts, 300. 
Truck farming, by A. Oemler, 583. 

causes of failure in, 608. 

Seen manure for, 597. 
bor in, 585. 
locations of, 585. 
manure and its application, 590. 
• packing and marketing for, 602. 
profits of, 607. 
seed for, 605. 

soil and preparation, 587. 
shipped, amount of, 610. 
Twin leaf, character and uses of, 66, 67, 

U. 

Uncinula, 81. 

extiraliSf 84. 
Usiilago panici glaucij 88, 

salveiij 87. 

Zees Mays, 79, 88. 

V. 

Value per acre of farm products, 365, 366. 

quarterly amount of products, 366. 
Vanilla beans, cultivation of, 65, 66. 
Vanilla planifoUaj 65. 
Variegated Eccopsis, 331. 
Virginia creeper, 84. 

snake-root, character and uses of, 72. 
Vitality of seeds, 56. 
V-marked Caccecia, 329, 330. 

W. 

Wages of farm labor, 380 to 384. 
Waiil vacuum pan, 135. 
Wasps preying upon locusts, 296. 
Waste waters from cells at Ottawa, 131. 
Watermelon, 624. 

Wax, economy in the production of, 334. 
Webster, F. M., report on insects affecting fall wheat, 311. 
Web-worm. (See Garden web-worm). 
Weight of ordinary crops, table of, 158, 159. 
soil per acre, 168. 
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Wlieati acreage of in India, 574, 575. 
area and crop of 1885, 409. 
chemical examination of, 140 to 144. 
comparative production, area, and value of, 348, 
cultivation of, in India, 573. 



culture in India, by Kev. I. h. Hauseu, 569. 
distribution of, 372. 
effect of product on price of, 374. 
export of, from India, 576. 
increase of yield, 375. 
insects, 311, 315, 316, 317, 318. 
prices of, in India, 577. 
production and exportation of, 374. 



reaping and thrashing in India, 572. 
soaking seed, 79. 
transportation of, in India, 576. 
varieties of, in India, 579. 
weight by bushel of different varieties, 143, 
vrinter, area and crop of the vear, 414. 
White grub, 316. 

-heart hickory Gelcchia, 331, 332. 
pine weevil, 322 to 325. 
rust of cabbage, 85. 

the strawberry, 82. 
Wild finger, character and uses of, 72, 73. 
ipecac, character and uses of, 71, 72. 
senna, character and uses of, 68. 
turnip, character and uses of, 74. 
Willow T&ra8, 332. 
Wintering bees, 335. 
Witch hazel, character and uses of, 69. 
Wood, consumption of, for railroad ties, 185. 
exports and imports of, 180. 
manufactures of, 190. 
Woods and wood products, exhibition of, at New Orleans, 183. 
Wool industry, 28. 

Work under the direction of assistant chemists, 138 to 182. 



Yawpofiy 67. 

Yellows in poach treoB, cause of, 37 to 42. 
Yellow locust, 296. 
Yerla maiisa, 73. 
santa^ 71. 

Yield per acre of farm products, tables of, 364, 365. 



cost of, in India, 573. 



of new varieties of, 52. 



by Professor Blount. 53. 



Y. 



Z. 



Zerent catenariaj 327. 
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